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Problem description A building’s main task is to provide a satisfying indoor 
environment with respect to what it is used for. While 
doing it, there are also energy aspects that have to be 
considered. All necessary measures for maintaining a 
satisfying indoor environment demands energy. 
Buildings stand for 40 % of the global energy use. In 
times when environmental awareness is growing the 
topic of energy use and energy resources is dealt with 
in much higher extent than before. The energy use of 
buildings is regulated and limited but the definitions 
and method of calculation can vary among countries. 
This prevents a direct cross country comparison which 
requires an evaluation of the included parameters and 
limit values.  
 
Purpose This thesis is limited to the following four subject 
areas: Energy use, Ventilation, Building Envelope and 
Follow up. The ingoing parameters will be defined 
according to each country and listed together with 
country specific limit values. Similarities and 
differences will be presented. This thesis is meant to 
give an overview of some of the fundamental demands 
with regard to energy aspects in five Nordic countries. 
 
 
 
 Method Theory, technical features and fundamental definitions 
will be presented in the introducing chapters. The 
information has mainly been obtained from literature 
studies on textbooks, country specific codes as well as 
common regulation. For example, the European 
Commission and current building regulation from each 
country have been used as sources for information. 
Later on, the country specific building code will be 
presented together with the responsible issuer followed 
by a list of country specific definitions. Finally the 
regulated limit values will be listed to present a 
numerical perception of the requirements.  
 
Conclusion Comparing energy use- requirements and limit values- 
in buildings is very a complex matter. There are a lot of 
aspects that have to be considered for a thorough 
evaluation. Politics, economy, energy source and 
climate are among other things key factors.  
 In the future it would certainly be beneficial with more 
uniform requirements that take into account the indoor 
environmental quality in an appropriate way, and even 
if the diverging outdoor climate could mean that the 
actual figures vary, the framework could share the 
same principles 
 
Keywords Energy use in buildings, indoor climate, energy 
regulation and requirements, ventilation, European 
Commission and EPBD. 
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1 Introduction 
 
A buildings main task is to be able to serve the purpose it was dimensioned for 
whether it is a residential building or a non-residential building. The building 
has to provide a satisfying indoor environment with duty to what it is used for. 
But there are also energy aspects that have to be considered. All stages in 
buildings life require energy, from the extraction of raw materials to the use 
and management of the building.  
 
Buildings are meant to serve their purpose for a long time and focus on good 
indoor environment cannot be overlooked. But buildings are responsible for 
40 % of the energy use in the EU! (European Commission, 2010) 
 
The European Commission: EU´s executive body. It represents the EU´s 
common interests and not individual countries. (European Commission, 2010)  
 
The first point of view is that the energy use is adjusted to the indoor 
environment in different buildings and the second one is that energy products 
and services are adjusted to the energy demand in buildings. With the 
knowledge of how different countries approach the topic of energy in 
buildings it is easier for manufacturers to develop systems and products that 
compile with country specific regulations and requirements. A compilation of 
certain requirements, limit values and definitions can also provide necessary 
data needed for a wider point of view regarding international energy 
perspectives.  
 
In some cases the requirements and definitions vary and in some cases they 
are the same or similar. A comparison between countries requires that the 
definitions are evaluated and that right parameters are taken into account. 
 
1.1 Background  
Greenhouse gases, climate changes and an unstable world economy have 
among other things directed more focus on energy. In a study made by The 
European Commission it is estimated that 80 % of the total greenhouse gas 
emissions comes from energy related emissions and that it will take 
generations before the energy systems that are used will contribute to what we 
call sustainable development. Common energy policies between members in 
the EU have led to a more opened market for energy products and services.  
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Sustainable development: Resource use aims to meet human needs while 
preserving the environment so that needs can be met not only in the present, 
but also for generations to come. (European Commission, 2012)    
 
A common legislation regarding the energy use in buildings has also been 
adopted by the EU member states. The Energy Performance of Buildings 
Directive was adopted in 2002 which aims to improve the energy performance 
in buildings within the EU.  
 
Buildings are a category among others that have been targeted with specific 
objectives and legislation by the European Commission. One of the EU main 
goals is to reduce the energy use and eliminating energy wastage and to take 
active steps to reach the climate and energy goals defined in the Kyoto 
Protocol.  
 
Kyoto Protocol: A protocol to the United Nations Framework Convention on 
Climate Change (UNFCCC or FCCC), aimed to fight global warming. The 
protocol was adopted in December 1997 in Koyto, Japan, and entered into 
force February 2005. (United N, 2012)    
 
1.2 Aim and objective 
The aim of this thesis is to compile and study country specific requirements 
regarding Energy use, Building envelope, Ventilation and Indoor climate. The 
information will be compiled, evaluated and compared. Similarities and 
differences between building regulations will be explored. A compilation of 
specifically chosen requirements will gather a lot of spread information in one 
place, making it easier to get a numerical perception. Corresponding standards 
and definitions will be presented in an individual chapter.  
   
Similarities and differences are explored, standards and visions are evaluated 
and criteria and requirements are compared. Hopefully this will provide 
necessary information needed to get an understanding for both specific 
countries and countries as a group, making it easier to understand and identify 
patterns and level of ambition between countries.   
 
There is a lot of competition on both the national and international market of 
energy products and services. This thesis is meant to give an overview of 
some of the fundamental demands with regard to energy use and ventilation. 
The result may be useful for actors and manufacturers of energy products and 
services.  
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1.3 Method 
The studied criteria and definitions are gathered from each countries national 
building regulation which, will be studied and presented together with some 
revisions and other country specific requirements. The first chapter, “Theory 
and definitions”, will include explanations and needed definitions, to get a 
better understanding of why some criteria is more interesting than other.  
In the chapter “Criteria” country specific criteria will be presented and 
compiled. The compilation is supposed to give a good view of how spread the 
criteria is between the countries.  
 
The information has been gathered through literature studies where facts on 
energy in buildings, national building regulations and common international 
legislation have studied and evaluated. Both national and international sources 
have been used such as current national building regulation and directives set 
by the European Commission. The necessary data is obtained from literature, 
internet, email correspondence and meetings. And there have been focus on 
energy use and performance in buildings.  
 
1.4 Limitations 
This thesis will include five EU member states- Sweden, Denmark, Finland, 
Estonia and Poland. The reason why these countries were selected is mainly 
geographical, economical and similar climate conditions. Another reason is to 
study if there are a distinctive difference/ similarities between countries in 
northern and Eastern Europe.  
 
The examined buildings will be newly built residential buildings and non-
residential buildings such as offices and public buildings. All criteria and 
definitions that are mentioned in this thesis are presented in the current 
national regulation. 
 
The acoustic requirements of buildings will not be included in this thesis.  
 
This work is not a special study on implementing the The Energy Performance 
of Buildings Directive (EPBD). More information about this subject is found 
on www.epbd-ca.eu.  
  
The presented limit values are obtained from the current regulatory framework 
for the period between spring 2011 and spring 2012. Any changes done after 
the specified period has not been taken into account.   
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2  Theory and definitions 
 
2.1 Energy 
Energy is an important concept in human everyday life. When one physical 
system applies work on another, energy is transferred between the systems. 
The first law of thermodynamics states that energy cannot be created or 
destroyed but it can be transferred from one system to another in many forms.  
The SI unit for the amount of energy is Joule (J) but it can also be measured in 
Watt hours (Wh), which indicates the amount of preformed or added work in 
the system where Watt is the same as Joule/ s. It can also be measured by the 
amount of heat released by the system. The amount of energy that is used or 
released during a given period of time in an electrical circuit is called power 
and is measured in Watt, which equals joule per second during a period of 
time. A certain value measured in Joule equals the same value measured in 
Newton meter, Nm. (Pyrko, 2004)                                                                                         
 
WORK: 
ܹ݋ݎ݇,ܹ, ݀݋݊݁	ܾݕ	ܽ	ܿ݋݊ݏݐܽ݊ݐ	݂݋ݎܿ݁	ܨ	݉݋ݒ݅݊݃	ݐℎݎ݋ݑℎ	ܽ	݀݅ݏ݌݈ܽܿ݁݉݁݊ݐ	∆ݔ݅	
݅ݏ	݃݅ݒ݁݊	ܾݕ   
ܹ =	ܨ௫ ∙ ∆ݔ = ܨ ∙ cos ߠ∆ݔ 
1	ܬ = 1	ܰ ∙ ݉  
 
POWER: 
ܶℎ݁	ݓ݋ݎ݇	݀݋݊݁	ܾݕ	ܽ	݂݋ݎܿ݁	ܨ	ܽܿݐ݅݊݃	݋݊	ܽ	݌ܽݎݐ݈݅ܿ݁	݀ݑݎ݅݊݃	ܽ	ݐ݅݉݁	݅݊ݐ݁ݎݒ݈ܽ, ݀ݐ,
ܽ݊݀	ܿ݋ݎݎ݁ݏ݌݋݊݀݅݊݃	݀݅ݏ݌݈ܽܿ݁݉݁݊ݐ, ݀ݏ 
ܹ݀ = ܨ ∙ ݀ݏ = ܨ ∙ ݒ ∙ ݀ݐ, ݒ = ݒ݈݁݋ܿ݅ݐݕ 
ܶℎ݁	݌݋ݓ݁ݎ	݈݀݁݅ݒ݁ݎ݁݀	ݐ݋	ݐℎ݁	݌ܽݎݐ݈݅ܿ݁	݅ݏ	݃݅ݒ݁݊	 
ܲ = 	ܹ݀݀ݐ = ܨ ∙ ݒ 
(Tipler & Mosca, 2004) 
 
ENERGY: 
ܶℎ݁	ݎ݈݁ܽݐ݅݋݊ݏℎ݅݌	ܾ݁ݐݓ݁݁݊	݁݊݁ݎ݃ݕ, ܧ, ݌݋ݓ݁ݎ	ܲ	ܽ݊݀	ݐ݅݉݁	݅ݏ	݁ݔ݌ݎ݁ݏݏ݁݀	ܾݕ 
ܧ = නܲ(ݐ)݀ݐ 
(Pyrko, 2004) 
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2.1.1 Energy recourses  
 
The energy resources are divided into renewable and non renewable. Wind-, 
water-, sun- and wave energy are considered as renewable because they are 
constantly regenerated by the sun acting at the earth.  The non renewable 
include coal, crude oil, natural gas and uranium and they take very long time 
to regenerate. (Energimyndigheten, 2009)  
 
2.1.2 Energy level 
 
There are different levels of energy related to buildings; primary energy, end 
energy and final energy. It is important to distinguish which level the 
regulated energy performance in building is related to. The three levels are 
defined differently and thereby it is relevant to be aware of what level is used 
when comparing/ evaluating different countries limit values for energy use.  
 
Primary energy is defined as the stored energy in natural recourses before 
they are processed by human, (Eoearth, 2007). In practice the primary energy 
includes energy costs for extraction, conversion and transportation of 
renewable and non-renewable recourses. End energy is the amount of energy 
supplied to the building and does not include energy costs for extraction, 
conversion and transportation. It can be energy in form of electricity or district 
heating. When the technical building systems convert the end energy it results 
in so called Final energy and it can be represented by e.g. light or heat. The 
final energy is greatly affected by the efficiency of the technical system 
components and it corresponds to the level of energy that is used when the net 
energy demand of the building is calculated. (Thullner, 2010)  
 
The current global situation is that residential buildings and premises stands 
for 40 % of the global primary energy use. If the energy costs for 
manufacturing steel, cement, aluminum and glass used in buildings are added, 
that digit grows to 50 %. According to WBCSD the existing knowledge and 
technology are good enough to achieve dramatic reduction of the energy use 
in buildings. They have established a rapport (Energy Efficiency in Buildings: 
Transforming the Market, 2009) that shows how the energy use can be 
reduced by 60 % until 2050. (Wbcsd, 2010)  
 
Within the EU, buildings account for 40 % of the primary energy use and 36 
% of the CO2 emissions. The Energy Performance of Buildings Directive, 
more known as The EPBD, was published in 2002 and it is a common 
legislation concerning buildings energy performance. The EPBD states that 
every member of the EU is required to apply minimum requirements regarding 
the energy use in new and existing buildings. Moreover, they have to be able 
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to ensure certification of the energy performance in buildings and perform 
regular inspections of the air conditioners and boilers. 
 
The EPBD is an active step to reach an EU climate and energy objective that 
state a 20% reduction of greenhouse gases and 20 % energy saving by 2020. 
(European Commission, 2010)  
 
2.1.3 Boundary of Buildings 
 
There are three different levels of boundary regarding the energy use in 
buildings. The boundaries are necessary to define, to ensure a correctly made 
dimensioning. According to Swedish literature they are named: the appliance, 
the room and the building.  
• Appliance: Describes the performance of the appliance, taking in 
account the ingoing electricity and outgoing heat losses 
• Room: Located a little bit into the walls and slabs just to ensure that the 
impact of short term heat storage is included. Treats the individual 
rooms, climate and energy balance. 
• Building: Boundary just along the outside of the building envelope. 
This level contains all ingoing energy flow that is providing the 
controlling and serving systems needed to ensure the indoor climate.       
The climate controlling system is required to maintain desired indoor quality 
with regard for the use of the building and outdoor climate. The serving 
system corresponds to the intended use of the space; household and 
operational activities. (Elmroth, 2007)  
 
2.1.4 Energy balance of Buildings 
 
The energy balance of a building is the result of ingoing and outgoing energy 
flows, related to the entire building. It includes all internal sources and 
transformations of energy that take place within the building. Technology, 
user habits and outdoor/ indoor climate represents the factors on which the 
energy balance is based on. When all energy posts are defined (including 
supplied, generated and lost energy), it is possible to determine the total 
energy demand of the building. Moreover, the amount of used energy relates 
to which level is considered, (primary, end and final energy). 
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2.1.5 Energy demand of Buildings  
 
The calculation of the net energy demand includes all energy posts separately. 
According to international standard SS-EN ISO 13790, no energy conversions 
are included in this value which means that all forms of heat gain and heat that 
can be recovered have to be calculated and subtracted. (Elmroth, 2007)  
New buildings are more complex compared to older buildings. Modern 
technology can both make it easier or more complicated for the user, when it 
comes to using the building in an energy efficient way. (Elmroth, 2002)
              
Net Energy Demand Equation according to Swedish standard, (SS-EN ISO 
13790):  
 
ࡽࡱ࢔ࢋ࢘ࢍ࢟ = ࡽࡴࢋࢇ࢚ +ࢃ = ࡽ࢚ + ࡽ࢜ + ࡽ࢒ + ࡽ࡯࢕࢕࢒࢏࢔ࢍ + ࡽ࢚࢜࢜ + ࡽࢊ࢘ +ࢃࢌࢋ࢒ +
																					ࢃࢎࢋ࢒ − ࡽࢎ࢘ − ࡽࢇࢊࢊ − ࡽ࢙࢛࢔    
 
ࡽࡱ࢔ࢋ࢘ࢍ࢟ = Annual net energy demand that have to be supplied through the  
boundary "the building” at normal use of the building. Note that no energy 
conversion losses are included. 
 
ࡽࡴࢋࢇ࢚ = Annual heat and cooling demand at normal use of the building.  
 
ܹ = Annual electrical energy demand at normal use of the building. This is 
the electrical energy intended for the climate controlling systems as well as the 
operational- and household purposes. Electrical energy intended for heating or 
domestic hot water is not included. 
 
ࡽ࢚ = Heat losses due to transmissions (including thermal bridges) through the 
building envelope.  
 
ࡽ࢜ = Heat demand in ventilation  
 
ࡽ࢒ = Heat losses due to air leakage through the building envelope or due to 
airing.  
 
ࡽ࡯࢕࢕࢒࢏࢔ࢍ = Energy intended for cooling at normal use of the building.  
 
ࡽ࢚࢜࢜ = Energy intended for domestic hot water. 
 
ࡽࢊ࢘ =	Distribution losses and losses due to regulating the system. 
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ࢃࢌࢋ࢒ =Electrical energy intended to run the engines in pumps and fans as 
well as exhaust air heat pumps, general lightning and other so called property 
electricity.  
 
ࢃࢎࢋ࢒ = Household electricity in residential buildings and operational 
electricity in premises.  
 
ࡽࢎ࢘ = Heat that can be recovered and utilized by the building due to installed 
solar panels, sewer heat exchanger or similar.  
 
ࡽࢇࢊࢊ = Additional heat that can be utilized by the building, replacing the heat 
supply. So called internal loads which have their origin from peoples, 
household appliances, domestic hot water etc.  
 
ࡽ࢙࢛࢔ = Additional heat from solar irradiation through windows which can be 
utilized by the building. (Elmroth, 2007) 
 
   
The following list is a breakdown of how the energy use is divided in a 
residential building; made by the European Commission in 2008: 
 
• Space heating: 67 % 
• Lightning and electrical appliances: 15 % 
• Water heating: 14 % 
• Cooking: 4 % 
(Energy Efficiency Plan, 2011)  
 
Space heating represents two thirds of the energy use in residential buildings, 
which makes it the biggest energy factor. It is important to distinguish all 
specific energy posts, to see if they meet the expected values. A building 
includes the following energy demanding posts: 
 
• Space heating  
• Space cooling (optionally) 
• Ventilation air heating  
• Ventilation air cooling (optionally) 
• Domestic hot water 
• Auxiliary energy 
• Household/ operational energy 
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Which energy posts are included in the calculation of the regulated energy 
performance in a building can vary between countries.  (Thullner, 2010) 
Auxiliary energy is equivalent with the electrical energy consumed by pumps, 
fans, control gear and any other HVAC related equipment that are necessary to 
maintain the demanded indoor climate. Household energy is corresponding to 
the electrical energy that is used by household appliances and lightning in 
homes - in other words; the electrical energy that corresponds to the resident’s 
use of the building. The amount of household energy and domestic hot water 
depends on user habits.  (Elmroth, 2007) 
 
The amount of energy required for heating and cooling depends on the climate 
and the use of the building. Colder climates require a greater energy demand 
for heating, and cooling is more common among non-residential buildings and 
premises where activities are conducted.  
 
Every involved country has specified requirements regarding the energy 
performance in buildings. The energy use in buildings is commonly measured 
in kWh/ (m2 heated floor area· year), but the ingoing parameters can be 
defined differently between countries. The related area, method of calculation, 
energy level and country specific parameters can all be defined and/ or 
processed differently. Moreover, all countries have their own standard and 
legislation which makes every regulation unique regarding requirements and 
general guidelines.                                                                                                                 
(Thullner, 2010) 
 
2.2 Ventilation  
The word ventilation comes from the Latin word ventilare, which means 
exposed for wind. The main task of the ventilation system is to remove 
contaminants as quickly as possible from ventilated rooms and provide it with 
clean supply air. The contaminants are generated by humans, electrical 
appliances and building components. To achieve a satisfying indoor climate 
the ventilation has to be adjusted to the use of the room or building.  
 
The indoor climate has a great effect on both humans and the building itself. 
The levels of e.g. CO2 and moisture in the indoor air have to be controlled to 
avoid negative impact in both fields. A study done by WHO estimates that 
between 10 % and 30 % of all new or newly renovated buildings are “sick”. 
(Svensson, 1995)  
Although the reference is quiet old it is worth mentioning due to the 
importance and impact of good indoor climate. 
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• Type S, natural ventilation  
• Type FFS, fan reinforced natural ventilation 
• Type F, exhaust ventilation system 
• Type FVP, exhaust air with heat pump 
• Type FT, exhaust and supply air system  
• Type FTX, exhaust and supply air system with heat recovery  
Type S is referring to unheated and unfiltered outdoor air that enters the 
building through outdoor valves but also through openings and leaks in the 
envelope, and leaves by installed exhaust diffusers. The driving force for this 
kind of ventilation is temperature differences between indoor- and outdoor air 
and the wind conditions. Temperature differences leads to different air density 
indoors and outdoors that causes a pressure difference.   
 
Fan reinforced natural ventilation, type FFS, aims at supplying necessary air 
exchange all year around. When the natural ventilation doesn’t meet the 
requirements an exhaust fan starts and contributes to the air flow. The fan 
starts at a certain outdoor temperature or pressure level, to ensure a good 
indoor climate.  
 
When type F is used, an exhaust fan cause’s a under pressure inside the 
building which leads to an air flow through outdoor valves and openings in the 
envelope. The exhaust air is removed from the space by installed diffusers, 
connected by ducts to the working fan. A combination of type F ventilation in 
an airtight house (the air enters only through outdoor air valves) and a low 
outdoor temperature can cause draught inside the building.   
 
Exhaust air with heat pump, type FVP, requires a pump transferring the heat 
from exhaust air to the domestic hot water or a waterborne heating system. 
The ventilation regarding type FVP works the same as in a type F system.                         
When control over the supply air is needed, an exhaust and supply air system; 
type FT, can be able to meet the demands. The supply air enters the building 
through installed diffusers that are connected to a supply fan. Before it is 
distributed in the rooms it passes an air handling unit where it is possible to 
heat and filter the air. The used air is later removed with help of an exhaust fan 
and corresponding diffusers. Complaints about the sound and draught can 
occur. All ventilation systems that have fan controlled supply- and exhaust air 
fall into the category called type FT. (Warfvinge, 2003)  
 
The difference between an FTX system and an FT system is that FTX is 
recovering the heat from the exhaust air. The heat is transferred to the supply 
air which contributes to lower the energy use for the heating of the supply air. 
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The air exchange rate is expressed by following equation: 
 
݊ = ܴܸ 
ܴ = ܣ݅ݎ݂݈݋ݓ		 ቆ݉ଷ ℎൗ ቇ 
ܸ = ܤݑ݈݅݀݅݊݃	ݒ݋݈ݑ݉݁		(݉ଷ) 
 
 
 
2.2.3 Technical solutions regarding the ventilation system  
 
The ventilation systems used in buildings are divided into the following 
technical solutions: 
 
• CAV system: Constant Air Volume implies systems with constant 
airflow. 
• VAV system: Variable Air Volume implies systems with variable 
airflow usually controlled by a thermostat.  
• DCV system: Demand Controlled Ventilation implies systems with 
airflow adjusted on demand. Usually controlled by an air quality sensor.  
The choice of ventilation system is based on the technical solutions ability to 
meet the demands, provide long term satisfaction and the energy and cost 
efficiency. (Svensson, 1995)  
 
2.2.4 Ventilation efficiency concepts  
 
The ratio between the pollution concentration in the exhaust air and the 
average pollution concentration in the indoor air is called ventilation 
efficiency, εv. The ventilation efficiency indicates how big the average 
pollution concentration is in the indoor air, in relationship to the concentration 
in the exhaust air.   
 
The air exchange efficiency is a measurement of how fast the indoor air is 
replaced in relationship to the theoretically fastest possible exchange of air. 
The air exchange efficiency relates to the whole air volume in the room. 
(Warfvinge, 2003)  
 
 
 
  
2.2
 
Th
ele
ve
de
thr
ass
Ve
 
VA
 
VA
 
VA
(Sv
 
2.2
 
AI
rem
bu
bu
 
 
 
 
.5 SFP-
e SFP fac
ctrical en
ntilation s
fined as th
ough the 
essing th
ntilation 
S 1500: 
S 2500: 
S 4000: 
ensson, 1
.6 Energ
VC has e
oved by
ildings de
ilding per
F
 
 factor 
tor stand
ergy use o
ystem sho
e electric
building, 
e SFP fac
Air Condi
The SFP v
The SFP v
 The SFP 
995)  
y of ven
stimated t
 the ventil
pends hea
formance
igure 3: T
s for spec
f the ven
uld not e
al power 
and its me
tor by. Th
tioning Sy
alue don
alue don
value don
tilation 
hat 30 %
ation and
vily on th
 data.  
he energy
ific fan po
tilation sy
xceed a co
used by th
asured in
e commo
stem, VA
’t exceed 
’t exceed 
’t exceed
of the ene
 exfiltratio
e choice 
 impact o
wer and 
stem. The
rrespond
e fans pe
 kW/ (m3/
n name fo
S.  
1, 5 kW/ (
2, 5 kW/ (
 4, 0 kW/ 
rgy delive
n air, but
of ventila
f ventilati
is a way to
 electrica
ing SFP f
r transpor
s). There 
r the class
m3/s) 
m3/s) 
(m3/s) 
red to bu
 the exact
tion system
on. Sourc
 describe
l power o
actor valu
ted airflow
are three 
ification 
ildings, is
 figure fo
 and oth
 
e: AIVC 
15
 the 
f the 
e. It is 
 
levels of 
is 
 
r specific 
er 
  
 
16 
2.3 Building Envelope 
 
The building envelope has to meet both aesthetic and technical demands as the 
separator between the inside of the building and the outside. The technical 
functions can be e.g. support, resistance and transfer of mechanical load. The 
aesthetic demands are accomplished when the desires of the client is fulfilled. 
Walls, windows, doors, the roof and the floor are all parts of the building 
envelope, (WBDG, 2011). The design of the building envelope has a large 
impact on the energy use of the building. A good building envelope makes it 
possible to achieve low operational costs and maintain good indoor quality, 
(Energimyndigheterna, 2011). As soon as the outdoor temperature is lower 
than the indoor temperature there is a heat flow out from the building. Good 
thermal insulation in the outer walls, the roof, the floor, the doors and 
windows limit this kind of heat losses. Connections between different building 
components are especially affected due to reduced thermal insulation 
thickness. 
 
The resistance against heat flow is commonly called the R value and it is 
defined as the ratio between the thickness of the material and its thermal 
conductivity, R=d/λ.  The thermal conductivity, λ, is defined as the amount of 
heat that passes through one square meter of a certain material with a 
thickness of one meter when the temperature difference is one degree.                               
The heat transfer coefficient, more known as the U value, is used to measure a 
building components insulation capacity. The U value is defined as the 
amount of heat that passes a certain area per a given time unit when the 
temperature difference on both sides of the building component is one degree, 
measured in W/ (m2·K).The U value is the inverse of the R value.  
(Sandin, 1990)   
 
The heat transfer coefficient is a way of measuring the transmission losses in a 
building and the Swedish standard sets a requirement on an average heat 
transfer coefficient (Um) for of the building envelope including thermal 
bridges , which corresponds to EN standard ISO 13789 and Swedish Standard 
SS 02 42 30. The requirements are different for residential buildings and 
premises. The average heat transfer coefficient is calculated by the following 
equation, with respect to Swedish standard and abbreviations:  
 
ܷ௠ =
൫∑ ௜ܷ ∙ ܣ௜ + ∑ ݈௞ ∙ ߰௞ + ∑ ߯௝௣௝ୀଵ௠௞ୀଵ௡௜ୀଵ ൯
ܣ௢௠  
௜ܷ = ܪ݁ܽݐ	ݐݎܽ݊ݏ݂݁ݎ	ܿ݋݂݂݁݅ܿ݅݁݊ݐ	݂݋ݎ	ܾݑ݈݅݀݅݊݃	ܿ݋݉݌݋݊݁ݐ	(݅),ܹ ݉ଶ ∙ ܭ.ൗ  
ܣ௜
= ܣݎ݁ܽ	݋݂	ݐℎ݁	ܾݑ݈݅݀݅݊݃	ܿ݋݉݌݋݊݁݊ݐ	(݅)	݅݊	݀݅ݎ݁ܿݐ	ܿ݋݊ݐܽܿݐ	ݓ݅ݐℎ	ݐℎ݁	ℎ݁ܽݐ݁݀	݅݊݀݋݋ݎ	ܽ݅ݎ,݉ଶ.	
ܣ௜	݂݋ݎ	ݓ݅݊݀݋ݓݏ, ݀݋݋ݎݏ, ݃ܽݐ݁ݏ	ܽ݊݀	݁ݐܿ. ܽݎ݁	݈ܿܽܿݑ݈ܽݐ݁݀	ݓ݅ݐℎ	݋ݒ݁ݎ݈݈ܽ	݂ݎܽ݉݁	ݏ݅ݖ݁.	 
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߰௞ = ܪ݁ܽݐ	ݐݎܽ݊ݏ݂݁ݎ	ܿ݋݂݂݁݅ܿ݅݁݊ݐ	݋݂	ݐℎ݁	݈݅݊݁ܽݎ	ݐℎ݁ݎ݈݉ܽ	ܾݎ݅݀݃݁	(݇),ܹ ݉ ∙ ܭ.ൗ  
 
݈௞ = ܮ݁݊݃ℎݐ	݋݂	ݐℎ݁	ݐℎ݁ݎ݈݉ܽ	ܾݎ݅݀݃݁	(݇)ܽ݃ܽ݅݊ݏݐ	ℎ݁ܽݐ݁݀	݅݊݀݋݋ݎ	ܽ݅ݎ,݉.	 
 
߯௝ = ܪ݁ܽݐ	ݐݎܽ݊ݏ݂݁ݎ	ܿ݋݂݂݁݅ܿ݅݁݊ݐ	݋݂	ݐℎ݁	݌݋݅݊ݐ − ݏℎܽ݌݁݀	ݐℎ݁ݎ݈݉ܽ	ܾݎ݅݀݃݁	(݆),ܹ ܭ.ൗ  
 
ܣ௢௠
= ܶ݋ݐ݈ܽ	ܽݎ݁ܽ	݋݂	ݐℎ݁	݈݁݊ܿ݋ݏ݅݊݃	ܾݑ݈݅݀݅݊݃	ܿ݋݉݌݋݊݁݊ݐݏ	݅݊	ܿ݋݊ݐܽܿݐ	ݓ݅ݐℎ	ݐℎ݁	ℎ݁ܽݐ݁݀	݅݊݀݋݋ݎ	
			ܽ݅ݎ,݉ଶ. ܶℎ݁	݈݁݊ܿ݋ݏ݅݊݃	ܾݑ݈݅݀݅݊݃	ܿ݋݉݌݋݊݁݊ݐݏ	ܽݎ݁	ݐℎ݋ݏ݁	ݐℎܽݐ	݈݅݉݅ݐݏ	ℎ݁ܽݐ݁݀	݌ܽݎݐݏ	݋݂ 
			ݎ݁ݏ݅݀݁݊ݐ݈݅ܽ	ܽ݊݀	ܿ݋݉݉݁ݎ݈ܿ݅ܽ	ܾݑ݈݅݀݅݊݃ݏ	݂ݎ݋݉	ݐℎ݁	݋ݑݐ݀݋݋ݎݏ, ݐℎ݁	݃ݎ݋ݑ݊݀	݋ݎ	݌ܽݎݐ݈ݕ	 
			ℎ݁ܽݐ݁݀	ݏ݌ܽܿ݁ݏ.	 
 
The calculation method for the heat transfer coefficient varies between 
countries. A further evaluation of country specific designing limit for the heat 
transfer coefficient will be presented later in the report. 
 
2.3.1 Air leakage, air tightness 
 
Ventilation can be referred to as an intentional airflow within the building 
whereas air leakages can be referred to as an unintentional airflow. The air 
leakage depends on the pressure difference over the building envelope and the 
air tightness of it. The pressure difference is based on wind pressure, 
temperature difference and the impact of mechanical ventilation components. 
The driving forces (wind, thermal condition and ventilation system) cause 
infiltration or exfiltration through the building envelope and the amount of air 
volume passing is measured in l/s or m3/h. It is crucial to determine the 
pressure difference over the building envelope in order to get an understanding 
for the buildings ventilation rate and the mass balance of the building 
components. The airflow is after all the carrier of heat and moisture between 
the outdoor and indoor air. (Hagentoft, 2001)  
 
The air tightness of the building envelope can be determined using The Blower 
Door Test. It is a method invented in the early 1970s where a fan mounted on 
the frame of an exterior door, causing a under pressure in the building making 
it easier to measure and locate leaks. The test can be performed on both new 
and existing buildings. The best time to conduct a Blower Door Test is after it 
is insulated but before the drywall is mounted. The fan causes a pressure 
difference equal to 50 Pa - then there are two methods for evaluating the air 
leakage ratio. One way is to define the airflow as air exchange rate (n50) 
relating to the building volume and measured in h-1, the other way is to define 
it as the air permeability (q50) relating it to the enclosing area, measured in m3/ 
(m2 h) or l/ (s m2). (Greenbuildingadvisor, 2011)  
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2.4 Indoor Climate 
 
In the Swedish building regulation, BBR 19, the requirements regarding the 
indoor climate are expressed as: 
• Buildings and included installation should be designed so that air- and 
water quality, light, moisture, temperature and hygiene conditions are 
satisfying during the lifetime of the building and thereby avoiding 
human inconvenience.  
• The building should be designed so the emissions and spread of noise is 
limited.(Boverket, 2010) 
The air quality is linked to the absence of pollution that could affect human 
health. But it’s also linked to certain processes that are not supposed to be 
exposed for certain pollution, (Elmroth, 2007). A good indoor climate includes 
taking into account CO2, smell, moisture and other pollutions in the indoor air. 
The quality of the indoor air has a big effect on human comfort and 
performance, (Warfvinge, 2001). Thermal comfort is often defined as the state 
in which people are satisfied with the thermal conditions. The experience of 
the thermal climate depends on both environmental and personal factors. The 
environmental factors are air temperature, radiant temperature, air velocity and 
humidity while clothing insulation and metabolic heat represents the personal 
factors. (HSE, 2010)  
 
The PMV and PPD index are methods to predict the thermal comfort. PMV 
stands for predicted mean vote and it includes seven levels of thermal 
sensation points ranging from -3 (cold) to +3 (hot), where 0 represent the 
neutral thermal sensation. The users are supposed to define their experience of 
the thermal comfort regarding to the PMV scale.  (Eurojournals, 2009)  
 
• +3 Hot 
• +2 Warm 
• +1 Slightly warm 
•   0 Neutral 
• -1 Slightly cool 
• -2 Cool 
• -3 Cold 
The PPD- scale is a further evaluation of the predicted thermal comfort 
experience. PPD stands for predicted percentage dissatisfied and it is a 
quantitative measure of the thermal experience in a group of people exposed 
for a certain thermal environmental. (Eurojournals, 2009)  
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5. Odor and taste sensation 
 (Godish, 1995)  
 
Regarding sick building syndrome, abbreviated SBS, no specific illness or 
cause can be identified. If the symptom can be clinically defined and have 
clearly identifiable causes, it’s categorized as a building related illness, BRI. 
(EPA, 2010)  
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3  Standards  
All the countries involved in this rapport have individual regulations and 
requirements regarding energy performance and indoor climate in buildings. 
In order to make a complete analysis regarding the current regulations, all 
country specific definitions and criteria must be identified. The definitions are 
presented in 4.1 Country specific definitions. A direct cross- country 
comparison is prevented by national differences in: 
 
• Calculation methods 
• System boundaries between demand and heat supply 
• Related areas for specific energy use  
• Energy level (primary, end, final) 
• Climate zones 
• Using habits 
 
This thesis will cover all factors to the extent that it is possible to obtain 
reliable information. Using habits will not be covered in a major way because 
it’s non-technical profile but it will be considered in the analysis.  
 
A country’s regulation is often published by governmental authority and based 
on the national legislation, which makes every regulatory framework unique. 
There can even be different requirements within a country. A common 
legislative factor amongst the countries is the EPBD which requires certain 
measures in the regulation. 
 
The requirements and regulations can be developed in collaboration between 
different authorities and organizations, but this rapport will only cover the 
criteria presented in the national building regulation.  
 
3.1 Sweden 
The Swedish authority for building and planning is called Boverket, and the 
latest edition of the national regulation, BBR 19, was published 1 January 
2012. Boverket has three areas of activity; planning and urban development, 
building and housing.  
 
Planning and urban development: In this field Boverket is responsible for 
ensuring that ecological, economic, cultural and social aspects are taken into 
account.   
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Building: Boverket is responsible for developing design and building 
regulations and other regulative measures for construction, certification of 
persons, implementation measures concerning EC directives, etc. 
 
Housing: Boverket’s task is to promote the availability of affordable good- 
quality housing. It is also responsible for ensuring efficient and consistent 
administration of government subsidies for investment in housing and 
improved energy systems. 
 
The operation of the organization is controlled and influenced of legal 
frameworks such as The Planning and Building Act and The Environmental 
Act. BBR 19 contains both specific requirements and general guidelines. 
(Boverket, 2011)   
 
The introducing part of chapter 9 in BBR 19, Energy in Buildings, states that 
“buildings should be designed so the energy use of the building is limited by 
low heat losses, little need of cooling, efficient use of the heating and cooling 
and efficient electricity use”. (Boverket, 2012) 
 
Sweden started the implementation of the EPBD in October 2006 by taking 
the national law SFS 2006:985 into force. The certification of new buildings 
became mandatory in January 2009. All buildings over 1000 m2 and rented 
buildings (both residential and non residential) and public buildings have to be 
provided with energy certificate not older than 10 years. The implementation 
of the EPBD is a common responsibility of the Ministry of Enterprise and the 
Ministry of Environment. (EPBD, Country Report, 2008)  
 
3.2 Denmark 
Current building code, BR 10, is valid since 2011- 08- 24 and it is published 
by The Danish Energy Agency (Energistyrelsen, 2011).  
 
The Danish Energy Agency (DEA) is responsible for all aspects regarding the 
use of energy, from production to the impact on the climate including 
emissions and greenhouse gases. The agency works both on a national and an 
international level and the aim is to “ensure legal and political framework for 
reliable, affordable and clean supply of energy in Denmark.” The DEA is an 
agency under the Ministry of Climate, Energy and Buildings. (DEA, 2012) 
The BR10 includes both specific technical requirements as well as general 
guidelines. (Energistyrelsen, 2010)   
 
Denmark started to implement the EPBD 1th of January 2006 under the 
supervision of the Danish Energy Agency and The Danish National Agency of 
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Enterprise and Construction. The certification of buildings came into force 
June 2005. The certification is applied on:  
• New buildings or if the building undergo major renovation  
• When they are sold 
• If rented out 
 
(EPBD, Country Report, 2008)  
 
3.3 Finland 
The Finnish building regulatory framework is divided into 7 chapters (A- G) 
with corresponding subchapters.   
 
• A: General 
• B: Constructions durability 
• C: Insulation 
• D: VVS and energy conversion 
• E: Constructive fire safety 
• F: General building planning 
• G: Residential building   
• The last chapter refers to Eurocode 
 
The responsible publisher of the regulations is Ministry of Environment 
(Miljöministeriet) and the current code is valid since 2010. The Ministry of 
Environment is responsible for the preparation and processing the issues that 
come up in the government and parliament concerning the community, built 
environment, housing, biodiversity, sustainable use of natural recourses and 
environmental protection. (Miljöministeriet, 2011).  
 
The vision of The Ministry of Environment is: Environmental responsibility, 
social community, biodiversity and a habitat that promote human welfare.  
The implementation of the EPBD started in April 2007 and meant a revision 
of the former Land Use and Building Act and two new acts:  
• The Act on Energy Certification of Buildings 
• The Act on Inspection of Air- conditioning Systems  
 
The energy certification of new buildings started 2008 and for existing 
buildings in 2009. Certification is not needed for industrial premises. 
(EPBD, Country Report, 2008)  
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3.4 Estonia  
The Estonian Technical Surveillance Authority (TSA) was established in 
2008 by a merger between The Estonian Communications Board, The 
Estonian Railway Inspectorate and The Estonian Technical Inspectorate. The 
TSA works with national safety surveillance, market regulation, development 
in a variety of fields and operates in the administrative are of the Ministry of 
Economic Affairs and Communication. (TJA, 2012) 
  
The EPBD is transposed in The Building Act and Energy Efficiency of 
Equipment Act and the current regulation, RT I 2009, is valid since 2009- 09- 
12. The energy certification of all new buildings started in January 2009. 
(EPBD, Estonian Report, 2010) 
 
3.5 Poland 
Polish building codes are divided between general Construction Law (higher 
level of legislation) and Ordinance on technical regulations for different types 
of construction works, e. g. technical requirements for buildings, (lower level 
of legislation). The current original code was established in 2002 and since 
then there’s been six amendments. The Ministry of Infrastructure is the 
responsible national authority in the field of technical regulations of buildings. 
(Jerzy Sowa, 2011). The Ministry of Infrastructure works in the fields of 
transportation, building/ construction and Maritimes affairs.    
 
The regulations are set by The Ministry of Infrastructure and are supplemented 
by technical requirements, norms, issued by the Polish Committee for 
Standardization (Polski Komitet Normalizacyjny, PKN). The norms, which are 
shortened PN and corresponding digit combination, are developed by 
technical committees and belong to the lower level of legislation. (PKN, 2010) 
The work with the implementation of the EPBD started in September 2007 
and became transposed in national law in 2008. The certification of buildings 
began in 2009 and is applied on all new buildings and major renovations. The 
implementation of the EPBD was executed by The Ministry of Infrastructure 
and under the supervision of The Ministry of Economy. (EPBD, Poland, 2010) 
 
 
 
 
 
  
 
27
4 Criteria  
The energy requirements are, among other things, based on certain demands 
regarding the indoor climate and technical aspects but also limited by it. Every 
current energy regulation is influenced by politics, economy and national 
climate. Together with the method of construction, it represents the basis for 
energy requirements in all countries. Establishing technical requirements on 
specific elements and the functionality of the building makes it possible to 
measure and verify the energy use. The choice of heating system and user 
habits has a major impact on the building total energy use.  
 
The method of calculation and definitions of ingoing parameters are widely 
spread among the countries. In the following chapter certain parameters will 
be presented and defined according to national standard. Energy is the 
common denominator and there will be focus on: the specific energy 
requirement (E) and corresponding related are (A) as well as the heat transfer 
coefficient (U value).  
 
The verification of the buildings energy performance is based upon 
calculation. The calculations are a way to estimate the energy use during a 
given period of time, but the method of calculation can vary among countries. 
The Energy Performance of Buildings Directive (EPBD) represents a common 
vision and legislation on EU level regarding energy efficiency in buildings 
transposed in the national building regulation while specific technical 
requirements, guidelines and limit values are more based on national standard.  
 
The EPBD have three major fields of area. In countries where the EPBD is 
operating, following measures are required:  
 
• Apply minimum requirements regarding energy performance on new 
and existing buildings. 
• Ensure certification on their energy performance. 
• Inspections of boilers and air conditioning systems in buildings.  
 
The implementation of the EPBD did not start simultaneously among the 
members of the European Union. Implementing the EPBD in the national 
regulatory framework needs massive administrative work and adjustment from 
building regulations. Even if there is a common legislation in the EU the 
national building regulation has to be adjusted to needs, capacity and 
conditions that are relevant within the specific country.  
 
Following presentation of country specific definitions are based on the current 
national regulations on energy performance in buildings. In the case of the 
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implementation of the EPBD the information was obtained from official 
country reports on implementing EPBD from 2008 and 2010.      
   
4.1 Country specific definitions 
 
4.1.1 Sweden 
 
4.1.1.1 Related area (ATemp) 
The area related to the energy use corresponds to all floor areas, the attic floor 
and basement with an intended temperature ≥ 10˚C. It is limited by the inside 
of the building envelope. Area occupied by interior walls, openings for stairs, 
shafts, etc. is included. The area of garages within the residential building or 
any other building is not included.   
 
4.1.1.2 The energy use of the building (E) 
The energy that, in normal use and during a normal year, needs to be delivered 
to the building for heating, cooling, hot water and the buildings property 
energy. Commonly called purchased energy and related to the level of end 
energy. If floor heating, towel dryer or other appliances for heating are 
installed, they are also included.  
 
In case of Swedish definition the property energy includes auxiliary energy 
and energy intended for electrical appliances used by the building. Lightning 
in common spaces is included but not the household energy.    
 
The specific energy use is the result of the energy use of the building 
distributed over the related area (Atemp) and is measured in kWh/ (m2· year). 
 
Annotation: If the energy is delivered in form of e.g. district heat or electricity 
the amount of energy is measured directly in kWh. In cases where the energy 
is delivered in form of e.g. oil, pellets or natural gas the energy content is 
calculated by using their degree of efficiency in conversion into heat or 
electricity. 
 
Swedish regulation includes requirements regarding the installed electric 
power in appliances for heating, Pmax. It is the total electric power that can be 
received by the electrical appliances used for heating and it includes losses by 
transmissions and ventilation.  
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4.1.1.3 Heat transfer coefficient (Um)  
According to Swedish standard the average heat transfer coefficient (Um) is 
determined by SS- EN ISO13789:2007 and SS 02 42 30 (2) is referring to the  
average U value for the enclosing building envelope separating the heated 
indoor air from the outside. All building components and thermal bridges are 
included. When windows and doors are calculated the outer dimensions of the 
frame are included.  
 
In chapter 2:3 Building Envelope the calculation method is presented and 
corresponding parameters with definition.  
 
4.1.1.4 Climate zones  
Sweden is divided into three climate zones and is based on geographical 
location. They are simply called: Climate Zone I, Climate Zone II and Climate 
Zone III.  
 
Climate Zone I: North Sweden Norrbottens, Västerbottens and Jämtlands 
counties. 
 
Climate Zone II: Mid-Sweden Västernorrlands, Gävleborgs, Dalarnas and 
Värmlands counties.  
 
Climate zone III: South Sweden Västra Götalands, Jönköpings, Kronobergs, 
Kalmar, Östergötlands, Södermanlands, 
Örebro, Västmanlands, Stockholms, 
Uppsala, Skåne, Hallands, Blekinge and 
Gotlands counties.  
(Boverket, 2010) 
 
4.1.2 Denmark 
 
4.1.2.1 Related area (A) 
In annex 1, chapter 1.1.3, in the Danish regulation BR 10 the area (A) related 
to energy use is defined as the total heated gross area of all floors including 
basement, utilized attics, covered balcony, conservatories and hallways  that 
are heated ≥ 15˚C. The related area is limited by the inside of the exterior and 
partitions are also included.  
 
In annex 1, chapter 1.1.3, in the Danish regulation BR 10 
4.1.2.2 Energy use of the building (E) 
The energy that corresponds to the requirement is defined as the total amount 
of energy needed for heating, ventilation, cooling and domestic hot water. 
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Lighting is included in non-residential buildings but not in residential 
buildings. It is purchased and delivered to the building and if the energy is 
delivered in different forms the total amount of received energy should be 
weighted with respect to each energy form factor. The energy performance 
requirement is based on the level of end energy. 
 
The requirement is defined as total amount of end energy (E) delivered during 
a year distributed on the heated area (A) and measured in kWh/ (m2· year).   
 
4.1.2.3 Heat transfer coefficient (U) 
In Danish standard, BR 10 chapter 7.6, the heat transfer coefficient (U value) 
is presented. It refers to specific building elements including thermal bridges. 
The requirements are applied on each building component individually. 
Windows and doors are calculated using the outer dimensions if the frame. 
 
(Energistyrelsen, 2010)   
 
4.1.3 Finland 
 
4.1.3.1 Related area (ANetto) 
In the Finnish building regulation , D3Energy Performance of Buildings, the 
heated area (ANetto) is defined as all floor areas that are heated ≥ 17˚C and 
limited by the inner side of the exterior walls. It can also be calculated by 
subtracting the area of the exterior wall from the heated gross floor area. 
Partitions are reduced and not included in the related area.  
 
There are three levels of space heating in Finland. First one is mentioned 
above - areas heated ≥ 17˚C, the second one is partially heated spaces which 
corresponds to heating between 5 ˚C and 17 ˚C during heating season and the 
third one is cooled spaces which correspond to spaces with temperatures 
below 17 ˚C all year around with the help of cooling equipment.  
 
When the energy use of a certain building is calculated the total gross floor 
area, Abr, is used. The calculation is presented in D5 Calculation of Buildings 
Energy Use and Heating Demand where the area is limited by the outside of 
the building envelope.  
 
4.1.3.2 Energy use of the building (E value) 
 
The total energy use of the building, E value ( kWh/ (m2·  year)), is the 
required calculated amount of bought energy for heating, cooling, ventilation, 
lightning and household appliances distributed on the heated area, (ANetto). If 
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different energy sources are used, the E value is weighted with energy form 
factors. Finish standard, D3Energy Performance of Buildings, presents 
specific energy requirements regarding the E value for different building 
types. The Finnish energy requirement is referring to the level of primary 
energy.    
 
4.1.3.3 Heat transfer coefficient (U) 
The heat transfer coefficient (U value) is defined with regard to specific 
building elements including any thermal bridges. The regulation contains 
general limit values for the building components as well as reference values 
used in heat loss calculation. If it is considered as an isolated thermal bridge it 
is not taken into the calculation and when windows and doors are evaluated 
the area includes the outer dimension of the frame and it’s calculated 
according to EN standard. The heat losses of the building are not allowed to 
exceed the calculated reference values. 
 
(D3Energy Performance of Buildings, C3 Thermal Insulation of Buildings, 
C4Insulation and D5 Calculation of Buildings Energy Use and Heating 
Demand as well as email correspondence with Jarek Kurnitski) 
 
4.1.3.4 Climate zones 
Finland is divided into four climate zones for heating capacity sizing. But 
regarding the energy use there is only climate zone. The energy use in 
buildings is calculated according to climate zone I.  
 
Climate zone I: South Finland   Helsingfors Vanda 
 
Climate zone II: Mid South Finland Jokioinens 
 
Climate zone III: Mid North Finland Jyväskylä Luonetjärvis 
 
Climate zone IV: North Finland  Sodankyläs 
 
(Email correspondence with Jarek Kurnitski and D3Energy Performance of 
Buildings) 
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4.1.4 Estonia  
 
4.1.4.1 Related area (A) 
In the national standard RT I 2009 the related area is defined as the heated area 
(m2) and corresponds to the heated net area of all floors (Jarek Kurnitski, 
Adjunct Professor, D.Sc. (Tech.) working in Finland but with origin from 
Estonia). Partitions are reduced from the related area and the input 
temperature in the calculation depends on what the buildings is used for but 
for residential buildings 21˚C is set as a default value.  
 
4.1.4.2 Energy use of the building 
The standard RT I 2009 states specific energy use requirement, the energy 
performance ratio, for different types of buildings which corresponds to the 
supplied (purchased) energy to the building. 
Supplied energy refers to all annually purchased heat and electrical energy 
from power networks used for heating, cooling, domestic hot water, 
ventilation, lightning and energy for electrical appliances. It is measured in 
kWh/ (m2· year) and is applied in standard use of the building during a normal 
year. The Estonian energy requirement is related to primary energy.  
 
If the energy is delivered in different forms the amount of supplied energy is 
weighted with energy factors. 
 
Chapter 2, Minimum Requirements for Energy Performance, in the standard 
RT I 2009 present the energy performance ratio for different buildings.   
 
4.1.4.3 Heat transfer coefficient (U)  
To ensure good comfortable room temperature the Estonia standard RT I 2009 
states that the building envelope thermal conductance should generally not 
exceed 0.5W/ (m2·K). But the verifying calculation, for small houses utilizes, 
U values corresponding to specific building elements, chapter 2 Minimum 
Requirements for Energy Performance. It is reasonable to assume that the 
frame is included when windows and doors are calculated.  
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4.1.5 Poland 
 
4.1.5.1 Related area (A, Af, Aw, e, Af, c) and volume (Ve) 
 
Due to different energy requirements for different types of buildings and 
systems the Polish building regulation have several definitions regarding 
related areas. Each defined area corresponds to a certain specific energy 
requirement. 
 
Area, A: The sum of all surface areas of all outer partitions which separate the 
buildings heated areas from ambient air, ground or adjacent unheated spaces 
defined along outer boundaries. 
 
Area, Af: The useful heated area of the building (apartment). 
 
Area, Aw, e: The sum of all surface areas of all outer walls defined along outer 
boundaries.  
 
Area, Af, c: The useful cooled area of the building (apartment). 
 
Volume, Ve: The cubic capacity of the buildings heated section defined along 
outer boundaries, diminished by the volume of balconies, loggias and 
galleries.    
 
 
4.1.5.2 Energy use of the building (EPH+ W, EHC+ W, EHC+ W+ L) 
 
In the Ordinance on technical regulations for different types of construction 
works the specific energy requirement refers to the calculated maximum 
amount of non renewable primary energy during a year used for heating, 
cooling, ventilation and domestic hot water in residential- and domestic 
buildings. In other buildings such as public, production and storage buildings 
lighting is included. The latest supplement in ordinance on energy 
performance was made in 2008 when the EPBD was implemented.  It presents 
the energy performance rations (kWh/ (m2· year)), based on the level of 
primary energy, for different systems and buildings. Following definitions 
appear in the regulation:  
 
EPH+ W: The annual energy use for heating, ventilation and hot water supply in 
residential buildings. 
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 EHC+ W: The annual energy use for heating, cooling, ventilation and hot water 
supply in residential buildings. 
 
EHC+ W+ L: The annual energy use for heating, cooling, ventilation hot water 
supply in buildings for groups (temporary residence e. g. for students), public 
buildings and industrial buildings.  
 
∆EP: ∆ EPW – supplement to the needs of non renewable primary energy for 
domestic hot water throughout a year. 
 
 ∆ EPW: 7800/ (300+ 0.1· Af) 
 
 
4.1.5.3 Heat transfer coefficient (UMax) 
 
In accordance with the Polish Norms, Appendix 2 in Ordinance on technical 
regulations for different types of construction works presents maximum         
U values for specific building elements with respect to building type. 
Since the EPBD was published the permissible U values have been lowered in 
the case of residential buildings.  
 
(Ordinance on technical regulations for different types of construction works, 
Ministry of Economics 2008)  
 
Since the EPBD was publicised the permissible U values have been lowered in 
several cases. 
 
TABLE 1 
 
The change of permitted U values after 
introducing the EPBD in residential buildings, measured in W/(m2·K). 
  
Year External 
wall 
Floor 
roof 
Floors 
over 
unheated 
and 
closed 
under- 
door 
spaces  
Floors 
and 
floor- 
roofs 
under 
unheated 
attics 
Windows External 
doors 
2002 values 
(publication 
of the EPBD) 
0.3-0,5  0.3 0.6 0.3 2.0-2.06 2.6 
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2008 values 
(transposition 
of the EPBD) 
0.3 0.25 0.45 0.25 1.7-1.8 2.6 
 
(Implementation of EPBD in Poland, Status Report Nov. 2010)  
 
 
4.2 Criteria and limit values in national regulation  
The following tables present criteria and limit values obtained from the 
national regulatory framework. There will be one table for each country, 
divided into four subject areas. 
 
Due to the variation and individual approach both requirements and 
recommended values will be presented. Requirements correspond to a higher 
level of legislation and have to be met while the recommended values are 
equivalent with an indicative measure to meet the requirements. They will be 
kept apart to get an accurate evaluation of the national building regulation. 
The requirements and recommendations will be divided into four subject areas 
Building Envelope, Energy, Ventilation and Verification/ Follow up.  
 
Definitions are presented in 4.1. It is of great importance that the definitions 
are identified and evaluated because the definitions can vary between 
countries.   
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4.2.1 Sweden 
Following table presents requirements for new buildings and installations 
according to Swedish standard BBR19.  
(Boverket, 2010, www.boverket.se): 
 
4.2.1.1 Building Envelope  
Requirements 
regarding the 
building envelope 
according to BBR19, 
chapter 9.2, 9.3 and 
6.531 and BBR 10, 
chapter 6:323. 
 
 
 
Dwellings 
 
 
 
Non Residential 
Buildings  
Maximum allowed heat 
transfer coefficient in 
buildings  
 
U value, Um/ ((W/m2K)) 
- All climate zones 
and regardless of 
heating method.  
 
 
 
 
0.40 
 
 0.60 
Air tightness/ Air 
leakage        
 
- n50/ h-1 
- q50/ (m3/ (m2·h)) 
or (l/ (s·m2)) 
General 
recommendation: Low 
as possible in the parts 
of the building that 
separates spaces with 
different climates. A 
possible determination   
according to SS- EN 
13829 
General 
recommendation: Low 
as possible in the parts 
of the building that 
separates spaces with 
different climates. A 
possible determination   
according to SS- EN 
13829 
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4.2.1.2 Energy 
 
Requirements 
regarding the 
buildings energy use 
according to BBR19, 
chapter 9.2 and 9.3.  
 
 
Limit value for 
installed electricity 
output for heating, 
Pmax / kW 
 
 
Limit value for 
specific energy use,  
 
E/ (kWh/ (m2 ·year))
Dwellings with 
electrical heating 
 
- Zone I 
- Zone II                    
- Zone III 
5.51)
5.02) 
4.53) 
95 
75 
55 
Dwellings with other 
heating 
method than electrical  
heating   
 
- Zone I 
- Zone II  
- Zone III 
-
- 
- 
130 
110 
90 
Non Residential 
Premises with 
electrical heating  
 
- Zone I 
- Zone II  
- Zone III 
5.04)
5.05) 
4.56) 
957) 
758) 
559) 
 
 
 
Non Residential 
Premises with other 
heating method than 
electrical heating  
 
- Zone I 
- Zone II 
- Zone III 
-
- 
- 
12010) 
1011) 
8012) 
 
1) + Supplement where Atemp is greater than 130 m2:  0.035(Atemp- 130) 
 
2) + Supplement where Atemp is greater than 130 m2: 0.030(Atemp- 130) 
 
3) + Supplement where Atemp is greater than 130 m2: 0.025(Atemp- 130) 
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4) + Supplement where Atemp is greater than 130 m2: 0.035(Atemp- 130) 
   + Supplement when the outside air flow for extended continuous hygienic 
reasons is greater than 0.35 l/ (s· m2) in temperature-controlled spaces. Where 
q is the maximum specific flow of outside air at DVUT: 0.030(q-0.35)Atemp 
 
5) + Supplement where Atemp is greater than 130 m2: 0.030(Atemp- 130) 
   + Supplement when the outside air flow for extended continuous hygienic 
reasons is greater than 0.35 l/ (s· m2) in temperature-controlled spaces. Where 
q is the maximum specific flow of outside air at DVUT: 0.026(q-0.35)Atemp 
 
6) + Supplement where Atemp is greater than 130 m2: 0.025(Atemp- 130) 
   + Supplement when the outside air flow for extended continuous hygienic 
reasons is greater than 0.35 l/ (s· m2) in temperature- controlled spaces. Where 
q is the maximum specific flow of outside air at DVUT: 0.022(q-0.35)Atemp 
 
7) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/s per m2 in temperature- controlled spaces. Where qaverage is 
the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/ (s· m2): 65(qaverage-0.35) 
 
8) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/(s· m2) in temperature- controlled spaces. Where qaverage is 
the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/ (s· m2): 55(qaverage-0.35) 
 
9) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/ (s· m2) in temperature- controlled spaces. Where qaverage is 
the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/(s· m2): 45(qaverage-0.35) 
 
10) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/ (s· m2) in temperature- controlled spaces. Where qaverage is 
the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/(s· m2):110(qaverage-0.35) 
 
11) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/ (s· m2) in temperature-controlled spaces. Where qaverage is 
the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/(s· m2):90(qaverage-0.35) 
 
12) + Supplement when the outside air flow for extended hygienic reasons is 
greater than 0.35 l/ (s· m2) in temperature- controlled spaces. Where qaverage is 
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the average specific flow of outside air during the heating season and must be 
no more than 1.00 l/ (s· m2): 70(qaverage-0.35) 
 
4.2.1.3 Ventilation 
 
Requirements regarding the 
ventilation according to BBR 19, 
chapter 6.1, 6.2, 6.4 and 6.5.  
	
	
	
 
 
All new  
buildings 
Prescribed ventilation  No, but the system have to be able to 
ensure the required outlet air flow can 
be supplied to the building.  
Air flow - outlet air flow  
- Generally (When occupied)  
 
- DCV (Not occupied)  
 
 
 
At least 0.35 l/(s· m2 floor area) 
 
At least 0.10/(s· m2 floor area) 
Efficiency of heat exchanger Recommendation: at least 70% for 
building with Atemp bigger than 60 m2 
 
 
 
Guideline values regarding the 
SFP value in different ventilation 
systems according to BBR19, 
chapter 9.6.  
 
 
SFP value/  
kW/(m3/s) 
(Recommendation)  
Ventilation system 
- Extract and supply air with
heat recovery  
- Extract and supply air without 
heat recovery 
- Extract air with recovery 
- Extract air 
2,0 
 
1,5 
 
1,0 
0,6 
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4.2.1.4 Follow up 
 
Follow up according to BBR19, 
chapter 6.25, 9.7 and OVK 2009 
(www.boverket.se)    
	
 Confirmation /Verification 
 
- Energy 
 
 
 
 
 
 
 
 
- Ventilation  
 
 
 
 
 
 
 
 
 
- Ventilation and mandatory 
ventilations 
checks (OVK) 
Maximum U value is compared with 
the calculated Um value. 
The buildings energy use must 
continuously monitored by a 
measurement system. The 
measurement system should be able 
to read the buildings energy use for a 
desired period of time.  
 
The requirements regarding the 
ventilation flow should be verified by 
calculation and measurement. The 
Swedish Work Environment Authority 
and the Swedish National Board of 
Health requirements must also be 
taken into account for designing of 
airflows (supply and exhaust 
airflows).   
 
Performance checks must be carried 
out in all buildings before the system 
is brought into use for the first time 
as well as at regular intervals during 
the lifetime of the building. Industrial 
buildings are not included. One- and 
two family houses with S- or F 
ventilation without heat recovery are 
also excluded from the requirement.   
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4.2.2 Denmark 
 
Following tables are a compilation of data gathered from the Danish National 
Building Regulation, BR 10, relating to new buildings and installations. 
(Energistyrelen, 2010) 
 
 
4.2.2.1 Building Envelope  
Requirements regarding 
transmission losses for different 
building types, heat transfer 
coefficient for different building 
elements, line losses for different 
building elements and air 
leakage in the building envelope. 
See BR 10, chapter 7:2 and 7:6.   
	
Maximum allowed transmission 
losses for different building types 
  
W/(m2  building envelope)(1) 
- Single storey building 5 
- Two storey building 6 
- Three or more stories  7 
Maximum allowed heat transfer 
coefficient for different building 
elements  
 
U value/  
(W/ (m2· K)) 
- Exterior walls and basement 
walls against earth.  
0.30 
- Slabs and walls bordering to 
rooms that are unheated or 
heated to a temperature that is 
more than 8 K lower than the 
temperature in the actual room 
0.40 
- Ground level slabs, basement 
floors and floor slabs over 
opened or free spaces  
0.20 
- Floor slab  under floor with 
heating bordering to heated 
rooms  
0.50 
- Ceiling and roof structures 0.20 
- External doors, doors and 
shutters to the outdoors or 
spaces that are unheated as 
1.8 
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well as glass walls and 
windows  
Line losses for different building 
elements 
W/ (m· K) 
- Foundation around rooms that 
are heated to at least 5˚C 
0.4 
- Foundation around floors with 
floor heating 
0.2 
- Connection between exterior 
walls and windows or exterior 
doors, gates and shutters 
0.6 
- Connection between roof and 
roof  
windows  
0.2 
Air tightness: Air leakage at pressure 
difference of 50 Pa 
q50/ 
 (l/ (s· m2)) 
- All new building(2) 1.5 
(1)  The area of windows and doors are not included in the calculation of the 
transmissions losses    
 
(2)  The air leakage requirement is not applied on buildings that are heated 
below 15˚C 
             
4.2.2.2 Energy 
 
Specific energy use requirement 
according to BR 10 for different 
building types. See BR 10, 
chapter 7:2 
Limit value for specific energy 
use/  
 
(kWh/ (m2 ·year))	
Different building types   
- Residential buildings, 
dormitories and hotels etc.  
52.5 kWh/ (m2· year) + 1650 divided 
by the heated floor area and year 
- Offices, schools, institutions 
etc.(3) 
71.3  kWh/ (m2· year) + 1650 divided 
by the heated floor area and year 
(3)The energy requirements are applied on buildings heated to between 5 ˚ and 
15˚ C 
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4.2.2.3 Ventilation 
 
Ventilation 
requirements 
according to BR10. 
See chapter 6.3. 
	 	
Air flow rate   Outdoor air flow/
 (l/ (s· m2)) 
Supplement/
 (l/s) 
Residential Buildings At least 0.3 - 
- Kitchens (exhaust 
air flow) 
- 20 
- Bathrooms 
(exhaust air flow) 
- 15 
Buildings other than 
domestic buildings(4) 
At least 0.35 - 
Fresh air supply and 
extraction per: 
- Adult 
- Child  
 
- 
- 
 
 
5 
3 
Extraction air in: 
- Rooms containing 
sanitary 
convenience 
- Utility rooms 
- Basement rooms 
- 
 
- 
- 
 
10 
 
 
10 
10 
(4)It has to be ensured that the CO2 content does not exceed 0, 1 % for extended 
periods.  
 
 
Requirements regarding 
electricity use of the ventilation 
system. See BR 10 chapter 8.3 
 
 
 
Electricity use/ 
 (J/ (m3 outdoor air)) 
Ventilation system  
- For ventilation systems with a 
constant air flow the electricity 
use should not exceed  
1800 
- For ventilation systems with 
variable air flow the electricity 
use should not exceed  
2100 
- For extraction systems without 
mechanical fresh air supply the 
800 
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electricity use should not 
exceed  
Requirements regarding heat 
recovery. See BR 10 chapter 8.3
 
Efficiency, % 
Prescribed ventilation  No, but heat recovery should be 
included 
Efficiency of heat exchanger Ventilation systems should be 
designed with heat recovery and a 
corresponding temperature 
coefficient of 70 % for apartments 
and 80% for the whole building. 
 
4.2.2.4 Verification/ Follow up 
 
Follow up according to BR10 	
 Confirmation/ Verification 
Energy Verification is based on a simplified 
calculation based, using monthly 
mean values of weather data, see 
annex 6. BR 10, chapter 7.2.2 
Air leakage   Measurement: n50 
Ventilation  No information. 
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4.2.3 Finland 
 
The following table is a compilation of limit values gathered from the Finnish 
national building regulation.   
 
4.2.3.1 Building envelope  
 
Requirements 
regarding the 
building envelope 
according to D3, 
chapter 2.4 and 2.5. 
	 	
	
All New 
Buildings	
	
Maximum allowed heat 
transfer coefficient of 
building components  
Heated spaces 
 
 
U value/  
(W/ (m2·K)) 
Cooled 
spaces  
 
U value/  
(W/ (m2·K)) 
Partially heated 
spaces 
 
U value/  
(W/ (m2·K)) 
- Outer walls, 
attic joists, 
ground slabs 
and other 
- All walls and 
joists  
- Windows  
- Doors 
- Smoke hatches 
- Skylights 
0.6
 
 
 
- 
 
1.8 
1.8 
1.8 
2 
-
 
 
 
0.27 
 
- 
1.4 
- 
- 
0.6
 
 
 
- 
 
2.8 
2.8 
2.8 
2.8 
Heat transfer 
coefficient, Reference 
value. 
Heated spaces 
 
 
U value/  
(W/ (m2·K)) 
Cooled 
spaces 
 
U value/ 
 (W/ (m2·K)) 
Partially heated 
spaces 
 
U value/  
(W/ (m2·K)) 
- Wall 
-  Log wall (medium 
thickness of the 
construction at 
least 180 mm 
- Attic slabs and 
ground slabs 
bordering to the 
free 
0.17
0.40 
 
 
 
0.09 
 
 
 
0.17
0.40 
 
 
 
0.09 
 
 
 
0.26
0.60 
 
 
 
0.14 
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- Ground slab 
bordering to crawl 
space  
- Building element 
on ground 
- Windows, 
skylights, doors 
and ventilation 
hatch  
0.17
 
 
0.16 
 
1.0 
 
 
0.17
 
 
0.16 
 
1.0 
 
 
0.26
 
 
0.24 
 
1.4 
 
Air tightness/ Air 
leakage        
q50/
 
(m3/ (m2·h)) 
 
 
- General limit 
value 
- Reference value 
 
 
Max. value 4 
 
2 
 
 
 
 
4.2.3.2 Energy  
 
Specific energy use 
requirement according to 
D3, chapter 2.1.  
 Limit value 
for specific 
energy use, 
E/  
(kWh/ (m2 
·year)) 
 
All New Buildings 
Small houses  
- Anetto<120m2 
- 120m2≤Anetto≤150m2 
 
- 150m2≤ Anetto≤600m2 
 
- Anetto>600m2 
 
Town houses and Attached 
houses 
Residential Buildings                  
( Dwellings) 
Office Building 
Commercial Building  
Accommodation Building  
 204 
372- 
(1.4· Anetto) 
173-  
(0.07· Anetto) 
130 
 
150 
 
130 
 
170 
240 
240 
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Education Buildings and 
Kindergartens  
 
Hospitals 
 
Other buildings and 
temporary Buildings 
170
 
 
450 
 
E value has to 
be calculated 
but there’s no 
required value 
in any 
standard    
 
 
4.2.3.3 Ventilation  
 
Ventilation requirements 
according to D3 chapter 2.6 and 
D2 chapter 3.0.  
 
All new  
buildings  
Prescribed ventilation   No, but if no heat recovery is included 
in the system then this must be 
compensated  
Air flow  
- Generally 
 
 
- DCV 
 
 
 
 
At least 0.35 l/ (s· m2), which equals 
0.5 h-1 with a room height of 2.5 m  
 
At least 0.15 l/ (s· m2, (when the 
building is not used), which equals  
0.2 h-1 with a room height of 2.5 m 
SFP value/ (kW/( m3/s)) 
- Mechanical supply and exhaust 
ventilation  
- Mechanical exhaust ventilation 
 
2.0 kW/( m3/s) 
 
1.0 kW/( m3/s) 
Efficiency of heat exchanger 45 % of the heat content of the return 
air has to be recovered on annual 
basis, if less it has to be compensated 
in the in the specific heat loss 
calculation against reference values. 
 
 
  
 
48 
4.2.3.4 Verification/ Follow up 
 
Requirements regarding the 
follow up of the demands 
according to D3 chapter 5.1,  
	
 Verification/ Follow up
 
- Energy Investigation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Air leakage  
 
 
 
 
 
 
- Ventilation  
 
 
 
Every new building requires an energy 
investigation. Before the building is 
taken into use an updated version of 
the energy study has to be approved 
by the main planner. An energy 
investigation includes: 
- The buildings total energy use 
(E- value) according to D3, 2.1. 
- Conditions and results of the 
energy calculation according 
D3, 5.3. 
- Summertime temperature in 
rooms according to D3, 2.2 and 
if necessary the cooling needs 
- Compliance with the current 
regulation regarding the 
buildings heat loss according 
D3, 2.4.  
- Heating need in the design 
state 
- The buildings energy certificate
 
 
The air tightness is measured and 
documented. And if the air tightness 
can`t be proven by measurement, the 
value of 4 m3/ (h m2) is used for the 
building envelope. D3, 2.3.2. 
 
 
The ventilation system`s tightness 
shall be checked and if necessary 
measured. A report of the control and 
measurement should be attached to 
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 the inspection protocol of the 
building. D2, 4.1.1. 
 
 
4.2.4 Estonia 
 
4.2.4.1 Building envelope  
 
Requirements regarding the 
building envelope. According to 
chapter 2.5.1- 2.5.4 
 
All new  
Buildings	
Maximum allowed heat transfer 
coefficient in the building envelope 
U value/ 
 (W/ (m2·K)) 
General requirement  
 
Primary values utilised for energy 
calculation (Small houses) 
 
- Exterior Walls 
- Roofs and Floors  
- Windows and doors 
0.5 
 
 
 
 
0.2- 0.25 
0.15- 0.2 
0.70- 1.4 
 
Air tightness/ Air leakage  q50/ 
 (m3/ (m2·h)) 
Generally  
 
Utilised values when the air leakage 
is not measured or proven (Small 
houses) 
- New Building 
- Existing Building 
 
Utilised values when the air leakage 
is not measured or proven (Other 
Buildings) 
- New Building 
- Existing Building 
1 
 
 
 
 
6 
9 
 
 
 
 
3 
6 
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4.2.4.2 Energy 
 
Requirements regarding the 
specific energy use in different 
buildings. According to chapter 
2.3 
Limit value for specific energy 
use/  
 
(kWh/ (m2 ·year))	
Different building types   
- Residential buildings 
- Apartment buildings 
- Offices and administrative 
buildings  
- Public and recreational 
buildings 
- Commercial buildings, hotels 
and other  
180 
150 
220 
 
300 
 
300 
 
 
4.2.4.3 Ventilation  
 
Utilised values for the energy 
calculation with regard to 
ventilation. According to annex 
3- 4 and chapter 7.24 
	
Prescribed ventilation  No, but required quality of indoor air 
is generally insured by forced 
ventilation   
 
Air flow rate Air flow values for energy 
calculation in residential buildings 
Air flow
- Overall air replacement  
- Living rooms and bedrooms  
 
Extraction  
- Kitchen 
- Washing room  
- Toilet rooms 
l/ (s· m2) 
0.42 
1.0 
 
l/ s 
20 
15 
10 
Air flow rate Air flow values for energy 
calculation in non- residential 
buildings, (l/ (s m2)) - Outdoor air 
flow volumes per rooms floor area 
(or separately stated unit)
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- Offices and work rooms 
- Meeting rooms 
- Recreational rooms 
- Hotel rooms 
- Classrooms 
- Stores  
2 
4 
3 
1.5 
4 
3 
 
SFP value 
- Limit value 
(kW/(m3s)) 
Recommended calculation is 
presented but no limit value. When 
simplified calculation is utilized the 
SFP value is set to 2  
Efficiency of heat exchanger No requirement, only recommended 
values (in absence of the 
manufactures data) are presented in 
the Regulation  
 
4.2.4.4 Verification/ Follow up 
 
 	
Energy Energy certificate calculation needed 
for building permit application. 
Proving conformity to minimum 
requirements for energy performance 
with a simplified method, see chapter 
8.37. 
Air leakage Measurement: q50 
 
Ventilation No information 
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4.2.5 Poland  
 
Following data is a compilation of requirements gathered from the Polish 
building regulations. The presented limit values are gathered from both the 
regulatory framework as well as Polish norms. 
 
4.2.5.1 Building envelope  
 
The following values are 
gathered from “Ordinance on 
technical regulations for different 
types of construction works” and 
http://thermo-patrol.pl/test-
szczelnosci.php (2012) - In 
accordance with national 
standard.   
	
Maximum allowed heat transfer 
coefficient for different building 
elements  
U value/ 
 
 W/ (m2· K) 
External walls  0.30 
- Floor roof 0.25 
- Floors over unheated and 
closed under- floor  spaces 
0.45 
- Floor and floor- roofs under 
unheated attics 
0.25 
- Windows  1.7- 1.8 
- External Doors 2.6 
Air tightness: Air leakage at pressure 
difference of 50 Pa. 
(Recommendation from Ordinance 
on technical regulations for different 
types of construction works) 
n50/ 
 
 h-1 
- Natural ventilation  ≤ 3.0 
- Mechanical ventilation ≤ 1.5 
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4.2.5.2 Energy 
 
Specific energy use requirement 
according to Ordinance on 
technical regulations for different 
types of construction works 
Limit value for specific energy 
use,  
 
EP/                          
((kWh/(m2· year))	
Different building types                      
- In residential buildings the 
energy use for heating, 
ventilation and hot water 
supply (EPH+W) is calculated for 
a whole year: 
a) For A/Ve  ≤ 0.2 
b) For 0.2 ≤ A/Ve ≤ 1.05 
c) For A/Ve  ≥ 1.05 
 
 
 
 
 
EPH+W=73+∆EP 
EPH+W =55+ 99·( A/Ve)+∆EP 
EPH+W =149,5+ ∆EP 
- In residential buildings the 
energy use for heating, cooling, 
ventilation and hot water 
supply (EPHC+W) is calculated for 
a whole year 
 
EPHC+W= EPH+W + (5+15·Aw/ Af) ·         
(1- 0.2·A/ V) · Af,c/ Af 
 
- In residential buildings for 
groups (temporary residence 
e.g. for students) public utility 
buildings and industrial 
buildings   the energy use for 
heating, ventilation and hot 
water supply (EPH+W) is 
calculated for a whole year 
 
EPHC+W+L= EPH+W+ (10+ 60· Aw+c/ Af) · 
(1- 0.2·A/Ve) · Af,c/ Af 
(3)The energy requirements are applied on buildings heated to between 5˚C and 
15˚ C 
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4.2.5.3 Ventilation  
 
Ventilation 
requirements in 
accordance norm PN- 
83/B- 03430 in 
residential buildings 
and public premises. 
	
	
	
	
	
Specific technical building solution in 
residential buildings 
Mechanical exhaust air flow/ (m3/h)
 
     Minimum limit values in public 
and   residential buildings  
- Kitchen equipped with a 
external gas or coal stove 
70 
- Kitchen with a window 
equipped with a electrical 
cooker- in apartments for three 
persons 
30 
 
 
- Kitchen with a window 
equipped with a electrical 
cooker- in apartments for more 
than three persons 
50 
- Kitchen without a window 
equipped with a electrical 
cooker 
50 
- Kitchen without a window 
equipped with a gas cooker-
obligatory  mechanical exhaust 
ventilation  
70 
- Bathroom with or without toilet 50 
- Separate toilet  30 
- Spaces without any windows 
(wardrobes)  
15 
Total volume of ventilation air flow 
for three apartment solutions  
 
- Apartment type A 
- Apartment type B 
- Apartment type C 
120 
150 
165 
  
Ventilation in non- residential 
buildings   
m3/ (h ·person or children)
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- Public premises  
- Kindergarten  
20 
15 
 
 
Requirements regarding heat 
recovery. Data received from 
Jerzy Sowa by mail. In accordance 
with Ordinance on technical 
regulations for different types of 
construction works 
 
 
 
 
 
Heat recovery 
Ventilation system   Efficiency, % 
- For ventilation system with an
air flow rate more than 
2000m3/h 
 
≥50 % 
Requirements regarding the SFP 
value. Data received from Jerzy 
Sowa by mail in accordance with 
Ordinance on technical regulations 
for different types of construction 
works.  
 
 
 
SFP value 
Supply ventilation  kW/(m3/s) 
- Simple system 
- Advanced system 
1.60 
1.25 
Exhaust ventilation  kW/(m3/s) 
- Simple and advanced system
- Exhaust system 
1.0 
0.8 
 
4.2.5.4 Verification/ Follow up 
 
 	
Energy No information 
Air leakage Measurement (Rec.): n50 
Ventilation No information 
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5 Comparison and analysis  
Even if the definitions, calculation method and limit values varies between 
countries there are a lot of significant similarities. Due to climate, economics 
and other environmental aspects, countries have an individual approach to 
energy use and performance in buildings. Limit values are adjusted to 
technical solutions as well as to the needs of the users.  
 
All included countries have their own regulation and requirements but a 
common factor in form of The EPBD. The European Performance of 
Buildings Directive is the common legislation amongst European countries 
that is transposed in the national building regulation. A common legislative 
directive can only be applied if there is a common view on the current 
situation and on which direction the development should go. However the 
implementation of a common legislation takes time.     
 
To be able to ensure the measures mentioned in the EPBD the member states 
had to adjust their building regulation. The implementation of the EPBD had 
to be done individually and with respect to the “capacity” of the specific 
country. User habits, politics, economics and climate represent significant 
factors in the evaluation of required limit values. One of the measures 
introduced by the EPBD is “apply minimum requirements regarding energy 
performance on new and existing buildings” which only can be done on a 
national level.  
 
The specific energy use, the heat transfer coefficient (U value), air leakage and 
required air flow will be compiled for each country. Differences in definitions 
will be taken into account later. The limit values will be compiled according to 
the subject areas- Building Envelope, Energy and Ventilation. Recommended 
values will be marked with (Rec.) whereas required limit values will be kept 
unmarked. It is important to keep the required values and recommended 
values separated in order to get an understanding for the national regulation 
and eventual differences between countries.   
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5.1 Compilation of limit values 
 
5.1.1 Building Envelope  
 
 
Country 
 
Maximum U 
value in 
specific 
building 
component/     
(W/ (m2 K)) 
 
Reference U 
value in 
calculation/ 
(W/ (m2 K))  
 
General 
average 
maximum  U 
value in 
building 
envelope/  
(W/ (m2 K)) 
Sweden 
- Residential 
building 
 
- Non-residential 
premises 
 
0,40 
 
 
0,60 
Denmark 
 
- Exterior walls and 
basement walls 
           against earth. 
 
- Slabs and walls 
bordering to 
rooms that are 
unheated or 
heated to a 
temperature that 
is more than 8 K 
lower than the 
temperature in 
the actual room 
 
- Ground level 
slabs, basement 
floors and floor 
slabs over opened 
or free space 
 
0.30 
 
 
 
0.40 
 
 
 
 
 
 
 
 
 
 
0.20 
 
 
 
 
 
  
 
59
 
 
 
 
- Ground level 
slabs, basement 
floors and floor 
slabs over opened 
or free spaces 
 
- Ceiling and roof 
structures 
 
- External doors, 
doors and shutters 
to the outdoors or 
spaces that are 
unheated as well 
as glass walls and 
windows 
 
 
 
0.50 
 
 
 
 
 
0.20 
 
 
1.80 
 
Finland 
 
- Outer walls, 
attic joists, 
ground slabs 
and other 
structural 
elements in the 
building 
envelope 
 
- All walls and 
slabs in cooled 
spaces   
 
- Windows  
 
 
 
 
 
 
0.60 
 
 
 
 
 
 
 
 
0.27 
 
 
 
1.80 – heated 
spaces   
 
2.80 – partially 
heated spaces 
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- Doors
 
 
 
 
 
 
 
 
- Smoke hatches 
 
 
 
 
 
- Skylights 
 
 
 
 
 
-  Wall 
 
 
 
 
 
 
 
 
 
-  Log wall 
(medium 
thickness of the 
construction at 
least 180 mm 
 
 
 
 
 
1.80 – heated 
spaces  
 
1.40 – cooled 
spaces  
 
2.80 – partially 
heated spaces 
 
1.80 – heated 
spaces  
 
2.8 – partially 
heated spaces  
 
1.80 – heated 
spaces  
 
2.8 – partially 
heated spaces  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.17 –   
heated and 
cooled 
spaces  
 
0.26 –  
partially 
heated 
spaces  
 
0.40 –  
heated and 
cooled 
spaces 
 
0.60 – 
partially 
heated 
spaces 
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- Attic slabs and 
ground slabs 
bordering to the 
free 
 
 
 
 
 
 
- Ground slab 
bordering to crawl 
space  
 
 
 
 
 
 
 
- Building element 
on ground  
 
 
 
 
 
 
 
 
- Windows, 
skylights, doors 
and ventilation 
hatch 
 
0.09 –  
heated and 
cooled 
spaces 
 
0.14 – 
partially 
heated 
spaces 
 
0.17 –  
heated and 
cooled 
spaces  
 
0.26 – 
partially 
heated 
spaces 
 
0.16 –  
heated and 
cooled 
spaces 
 
0.24 – 
partially 
heated 
spaces 
 
1.0 – heated 
and cooled 
spaces 
 
1.4 –  
partially 
heated 
spaces 
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Estonia  
 
0.50     
Poland  
 
Residential buildings 
and buildings for 
common living 
 
- Exterior walls  
 
 
 
 
 
- Interior walls 
between heated 
and unheated 
spaces  
 
- Roofs, flat roofs 
and slabs under 
unheated attics  
 
 
 
 
- Floors above 
unheated 
basements and 
enclosed spaces-  
slabs on ground  
 
- Windows, balcony 
doors and other 
transparent 
surfaces- heated 
above 16˚C 
 
- Roof window  
 
 
 
 
 
 
 
0.30 – heated 
over 16˚C 
 
0.80 – heated 
below 16˚C 
 
1.0 
 
 
 
 
0.25 – heated 
over 16˚C 
 
0.50 – heated 
between 8˚C 
and 16˚C 
 
0.45 
 
 
 
 
 
1.9 – climate 
zone I, II and III 
 
1.7 – climate 
zone IV and V 
 
1.8 – regardless 
of climate zone 
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- Windows 
separating heated 
spaces from 
unheated  
 
- Entrance door  
 
 
Public buildings  
 
- Exterior walls  
 
 
 
 
 
- Interior walls 
between heated 
and unheated 
spaces  
 
- Roofs, flat roofs 
and slabs under 
unheated attics  
 
 
 
 
- Floors above 
unheated floors 
and enclosed 
spaces- slabs on 
ground  
 
- Windows, balcony 
doors and other 
transparent 
surfaces 
 
 
 
2.6
 
 
 
 
2.6 
 
 
 
 
0.30 – heated 
over 16˚C 
 
0.65 – heated 
below 16˚C 
 
3.0 
 
 
 
 
0.25 – heated 
over 16˚C 
 
0.50 – heated 
between 8˚C 
and 16˚C 
 
0.45 
 
 
 
 
 
1.8 – heated 
above 16˚C 
 
2.6 – heated 
between 8˚C 
and 16˚C  
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- Roof window  
 
 
- Windows and 
doors in rooms 
with special 
hygienic 
requirements   
 
- Entrance door 
 
Industrial buildings and 
warehouses  
 
- Exterior walls  
 
 
 
 
 
 
 
 
 
- Interior walls and 
floor separating 
slabs   
 
 
 
 
- Roofs, flat roofs 
and slabs under 
unheated attics  
 
 
 
 
 
 
 
1.7
 
 
1.8 
 
 
 
 
 
2.6 
 
 
 
 
0.30 – heated 
above 16˚C 
 
0.65 – heated 
between 8˚C 
and 16˚C  
 
0.90 – heated 
below 8˚C 
 
1.0 – heated 
above 16˚C 
 
1.40 – heated 
between 8˚C 
and 16˚C 
 
0.25 – heated 
above 16˚C 
 
0.50 – heated 
between 8˚C 
and 16˚C 
 
0.70 – heated 
below 8˚C 
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- Windows, balcony 
doors and other 
transparent 
surfaces- heated 
above 16˚C 
 
- Roof window 
 
 
 
- Windows 
separating heated 
spaces from 
unheated  
 
- Doors and gates in 
external walls 
1.90 – climate 
zone I,II and III 
 
1.70 – climate 
zone IV and V 
 
1.80 – 
regardless of 
climate zone 
 
2.60 
 
 
 
 
2.60 
 
 
Air tightness  n50/  
h-1 
q50 Reference 
value(*) 
Sweden 
 
- No specific 
limit value 
regarding air 
tightness in 
the building 
envelope only 
measures are 
presented. 
 
Denmark 
 
- General  
      value  
 
 
 
Finland 
 
- Calculation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.50 
l/ (s m2) 
 
 
 
 
 
2.0 m3/ (h m2) 
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value 
 
- General  value 
 
- Residential 
buildings 
 
- Non-
residential 
buildings  
 
Estonia 
 
- General  value 
 
New buildings 
 
- Small houses  
 
- Other 
buildings  
 
Existing buildings  
 
- Small houses  
 
- Other 
buildings  
 
Poland  
 
- Natural 
ventilation 
 
- Mechanical 
ventilation 
 
 
 
 
0.5 
 
 
0.2 
 
 
 
 
 
Rec. 0.5 
(Residential) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rec. ≤ 3.0 
 
 
Rec. ≤ 1.5 
 
 
 
Max. value 4.0  
m3/ (h ·m2) 
 
 
 
 
 
 
 
 
 
Max. value 1.0 
m3/ (h· m2) 
 
 
 
 
 
 
 
 
 
4.0 m3/ (h· m2) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.0 m3/ (h· m2) 
 
 
3.0 m3/ (h· m2) 
 
 
 
9.0 m3/ (h· m2) 
 
6.0 m3/ (h· m2) 
 
 
 
 
 
(*) Value used when the actual value is not measured and proven.  
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5.1.2 Energy  
 
Country  
Specific energy use, E/ 
(kWh/ (m2 ·year))	
Sweden 
 
Dwellings with electrical heating  
 
- Zone I 
 
- Zone II 
 
- Zone III 
 
Dwellings with other heating 
method than electrical heating 
 
- Zone I 
 
- Zone II 
 
- Zone III 
 
Non-residential premises with 
electrical heating  
 
- Zone I 
 
- Zone II 
 
- Zone III 
 
Non-residential premises with other 
heating method then electrical 
heating  
 
- Zone I 
 
- Zone II 
 
- Zone III 
 
 
 
 
 
95 
 
75 
 
55 
 
 
 
 
130 
 
110 
 
90 
 
 
 
 
95 
 
75 
 
55 
 
 
 
 
 
120 
 
90 
 
80 
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Denmark 
 
- Residential buildings, 
dormitories and hotels etc.  
 
 
- Offices, schools, institutions 
etc.  
 
 
52.5 kWh/ (m2 ·year) + 1650 kWh 
divided by the heated floor area and 
year 
 
71.3  kWh/ (m2 ·year) + 1650 kWh 
divided by the heated floor area and 
year 
Finland 
 
Small houses  
- Anetto<120m2 
 
- 120m2≤Anetto≤150m2 
 
- 150m2≤ Anetto≤600m2 
 
- Anetto>600m2 
 
 
- Town houses and attached 
houses  
 
- Residential buildings 
(dwellings) 
 
- Office buildings 
 
- Commercial buildings  
 
- Accommodation buildings  
 
- Education buildings and 
kindergartens  
 
- Hospitals  
 
 
 
204 
 
372-1.4· Anetto 
 
173- 0.07· Anetto 
 
130 
 
 
150 
 
 
130 
 
 
170 
 
240 
 
240 
 
170 
 
 
450 
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Estonia  
 
- Residential buildings  
 
- Apartment buildings 
 
- Offices and administrative 
buildings  
 
- Public and recreational 
buildings 
 
- Commercial buildings, hotels 
and other 
 
 
180 
 
150 
 
220 
 
 
300 
 
 
300 
 
 
Poland  
 
In residential buildings the energy 
use for heating, ventilation and hot 
water supply (EPH+W) is calculated 
for a whole year 
 
- For A/Ve  ≤ 0,2 
 
- For 0,2 ≤ A/Ve ≤ 1,05 
 
- For A/Ve  ≥ 1,05 
 
- In residential buildings the 
energy use for heating, 
cooling, ventilation and hot 
water supply (EPHC+W) is 
calculated for a whole year 
 
- In residential buildings for 
groups (temporary residence 
e.g. for students) public utility 
buildings and industrial 
buildings   the energy use for 
heating, ventilation and hot 
water supply (EPH+W) is 
 
 
 
 
 
 
 
EPH+W=73+∆EP 
 
EPH+W =55+ 99· ( A/Ve)+∆EP 
 
EPH+W =149.5+ ∆EP 
 
EPHC+W= EPH+W + (5+15·Aw/ Af) ·         
(1- 0,2·A/ V) ·  Af,c/ Af 
 
 
 
 
EPHC+W+L= EPH+W+ (10+ 60· Aw+c/ Af) · 
(1- 0,2·A/Ve) · Af,c/ Af 
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calculated for a whole year
 
5.1.3 Ventilation 
 
 
Country  
Outdoor 
air 
flow/   
l/(m2 ·s)
Mechanical 
exhaust air 
flow/   
m3/ h 
 Additional 
mechanical 
extraction/ 
(l/ s) 
Sweden 
 
- Generally (When 
occupied)  
 
- DCV (Not occupied)  
 
- Kitchen 
 
- Bathrooms and WC 
   
 
0.35 
 
 
0.10 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
10 
 
10 
 
Denmark 
 
- Residential buildings  
 
- Buildings other than 
domestic 
      buildings  
 
- Kitchen 
 
- Bathrooms and WC 
 
0.30 
 
0.35 
 
 
 
 
  
 
 
 
 
 
 
 
20 
 
15 
Finland 
- Generally  
 
- DCV (Not occupied)  
 
- Kitchen 
 
- Bathrooms and WC 
0.35 
 
0.15 
  
 
 
 
 
25 
 
10 
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Estonia 
 
-  General recommended 
value of 0.5 h-1 in 
residential buildings 
 
Air flow volumes of ventilation 
for energy calculation in 
residential buildings  
 
- Overall  air replacement  
 
- Living rooms and 
bedrooms  
 
- Kitchen 
 
- Washing rooms  
 
- Toilets  
 
Air flow values for energy 
calculation in non-residential 
buildings 
 
- Offices and work rooms  
 
- Meeting rooms  
 
- Recreational rooms  
 
- Hotel rooms  
 
- Classrooms  
 
- Stores  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0.42 
 
1.0 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
4 
 
3 
 
1,5 
 
4 
 
3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
20 
 
15 
 
10 
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Poland  
 
Residential building  
 
- Kitchen equipped with a 
external gas or coal stove 
 
- Kitchen with a window 
equipped with a electrical 
cooker- in apartments for 
three persons 
 
- Kitchen with a window 
equipped with an 
electrical cooker- in 
apartments for more than 
three persons 
 
- Kitchen without a window 
equipped with an 
electrical cooker 
 
- Kitchen without a window 
equipped with a gas 
cooker-obligatory  
mechanical exhaust 
ventilation 
 
- Bathroom with or without 
toilet 
 
- Separate toilet 
 
- Spaces without any 
windows (wardrobes) 
 
Total volume of ventilation air 
flow for three apartment 
solutions 
 
- Apartment type A 
 
 
 
70 
 
 
30 
 
 
 
 
50 
 
 
 
 
50 
 
 
 
70 
 
 
 
 
 
50 
 
 
30 
 
15 
 
 
 
 
 
 
120 
 
  
  
 
73
 
- Apartment type B 
 
- Apartment type C 
 
 
Ventilation during night 
 
 
- Reduced value 
           
 
Ventilation in non-residential 
buildings   
 
- Public premises  
 
- Kindergarten 
 
150
 
160 
 
 
m3/ (h ·   
person) 
 
20 
 
 
m3/ (h ·  
person) 
 
20 
 
15 
 
 
Country SFP- value/ 
(kW/ (m3/ s)) 
Sweden (Rec. according to BBR 19 ) 
 
- Exhaust- and supply air with 
heat recovery 
 
- Exhaust- and supply air 
without heat recovery 
 
- Exhaust air with recovery  
 
- Extraction air 
 
 
2.0 
 
 
1.5 
 
 
1.0 
 
0.6 
 
Denmark  
 
 
- For ventilation systems with a 
constant air flow the electricity 
use should not exceed 
 
 
 
 
1.8 
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- For ventilation systems with 
variable air flow the electricity 
use should not exceed 
 
- For extraction systems without 
mechanical fresh air supply the 
electricity use should not 
exceed 
2.1 
 
 
 
0.8 
Finland 
 
- Mechanical supply and exhaust 
ventilation  
 
- Mechanical exhaust ventilation
 
 
2.0 
 
 
1.0 
 
Estonia  
 
- Recommended calculation 
method presented no general 
limit value 
 
- Simplified calculation method 
for energy performance  
 
 
 
 
 
 
2.0 
Poland 
 
Supply ventilation 
 
- Simple system 
 
- Advanced system 
 
Exhaust ventilation 
 
- Advanced system  
 
- Simple system 
 
- Exhaust installation 
 
 
 
 
1.60 
 
1.25 
 
 
 
1.0 
 
1.0 
 
0.8 
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5.2 Comparison of energy performance in residential buildings 
 
This will be an initial comparison regarding the regulated specific energy use 
in residential buildings. The related area and energy corresponds to the 
country specific definition presented in the national regulation.  
 
The used area is assumed to be 100 m2 and the height of the space is set to 2,5 
m. The analysis of this compression has a very narrow perspective due to the 
limited amount of included parameters. The calculated value will only include 
the limit value for specific energy use and the related heated area 
corresponding to specific building type, without any regard to window areas 
and other openings   as well as the energy source (electrical energy, district 
heating etc.)  
 
This is not a detailed evaluation of the energy performance in buildings but it 
gives an initial insight of the regulated specific energy use. In some cases 
there are different requirements with respect to climate zones and included 
technical properties (Sweden and Poland) so the choice of limit value is based 
on as similar conditions as possible. In particular geographical conditions.  
 
 
 
Figure 6: Design of calculated space, measurements in mm 
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Sweden 
 
- Residential building with other heating method than electrical heating in 
Zone III 
 
ܧ = 	90 ܹ݇ℎ (݉ଶ · ݕ݁ܽݎ)ൗ · 100	݉ଶ = ૢ૙૙૙	࢑ࢃࢎ 
 
Denmark 
 
ܧ = 	52.2 ܹ݇ℎ (݉ଶ · ݕ݁ܽݎ)ൗ · 100	݉ଶ + 	1650	ܹ݇ℎ = ૟ૡૠ૙࢑ࢃࢎ 
 
Finland 
 
ܧ = 	130 ܹ݇ℎ (݉ଶ · ݕ݁ܽݎ)ൗ · 100	݉ଶ = ૚૜૙૙૙࢑ࢃࢎ 
 
 
Estonia 
 
ܧ = 	180 ܹ݇ℎ (݉ଶ · ݕ݁ܽݎ)ൗ · 100	݉ଶ = ૚ૡ૙૙૙࢑ࢃࢎ 
 
Poland 
 
- Residential building without cooling.  
 
ܣ
௘ܸ
= 2100	݉
ଶ
2500	݉ଷ = 0, 84	݉
ିଵ 
 
ܧ = 149.5	 ܹ݇ℎ (݉ଶ · ݕ݁ܽݎ)ൗ · 100	݉ଶ + 7800 (300 + 0.1 · 100)ൗ · 100 =
૚ૠ૝૟૟	࢑ࢃࢎ  
 
 
The result of the calculated values presents the regulated general energy 
performance in residential buildings measured in kWh/ year for a 100m2 
residential building. It presents an initial value of the energy use without 
taking any account to energy source or form factors.  
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5.3 Summary 
The following paragraphs will be a summary of the requirements and 
arrangement of the regulation, focusing on energy demanding elements.  
 
5.3.1 Sweden 
 
The Swedish regulation, BBR 19, is the only country that has requirements 
regarding the installed electricity output (Pmax) for buildings with electrical 
heating. Due to the climate zones it varies within the country as well as the 
required limit values for specific energy use. In Sweden the requirements are 
referring to end energy. 
 
Energy posts included in the specific energy use, corresponding to required 
limit values in national regulation: 
 
• Heating 
• Cooling 
• Domestic hot water 
• Building property energy - corresponding to auxiliary energy 
 
• Household energy is not included in the requirement  
 
The energy requirements stated in the regulation relates to spaces heated 
above 10 ˚C including all floor areas, the attic and basement. The area is 
limited by the inside of the building envelope and garages are not included.  
 
Regarding the heat transfer coefficient the regulation states a general average 
requirement for the enclosing building envelope which includes all structural 
elements separating the inside from the outside. 
Current regulation does not state any specific required limit value regarding 
the air tightness of the building envelope; instead it is focus is applied on that 
the requirements for the specific energy use and the installed electrical output 
are met.  
 
A lowest outdoor air flow requirement corresponding to 0.35 l/ (s· m2) with 
continues air exchange is set. When the space is unoccupied (DVC- or VAV 
system) the limit value can be reduced to 0.10 l/ (s· m2). Heat recovery and the 
SFP values are recommended values, which should not be exceeded.  
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5.3.2 Denmark 
 
The specific energy use requirement are applied on residential buildings 
heated ≥15 ˚C and non-residential buildings that are heated between 5 ˚C and 
15 ˚C. The related area includes all floors, utilized attics, basements and other 
spaces heated above 15 ˚C. Denmark is the only involved country where the 
related heated area is limited by the outside of the building envelope. The 
Danish energy requirements in buildings are based on the level of end energy.  
 
Energy posts included in the specific energy use, corresponding to required 
limit values in national regulation: 
 
• Heating  
• Cooling 
• Ventilation 
• Domestic hot water 
• Lightning- in other buildings than residential and domestic  
 
• Household energy is not included in the requirement  
 
The Danish regulation, BR 10, have comprehensive set of requirements 
regarding the building envelope, comparing with other involved countries. The 
heat transfer coefficient requirements are applied on specified building 
components with no regard to the use of the building. All new buildings have 
requirements regarding air tightness corresponding to q50- value of 1.5 l/ (s· 
m2), at a pressure difference of 50 Pa 
 
Generally 0.3 l/ (s· m2) is required in domestic buildings and 0.35 l/ (s· m2) in 
other buildings. The regulation presents required limit values for both the 
SFP value and heat recovery. 
 
5.3.3 Finland  
 
Part D3 in the Finnish regulation presents different specific energy 
requirements for different kind of buildings. The buildings are categorized 
according to the use and design. The related area is defined as all heated floor 
areas limited by the inside of the building envelope. According to the Finnish 
building regulation there are three levels of heating - heated, partially heated 
and cooled. Heated spaces corresponds to heating equal or above 17 ˚C, 
partially heated spaces corresponds to heating between 5 ˚C and 17 ˚C during 
heating season whereas cooled spaces the temperature is kept below 17 ˚C all 
year around. The specific energy requirement is independent of level of 
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heating but when it comes to the heat transfer coefficient the level of heating 
is a key factor. The energy requirement in the Finnish building regulation is 
based primary energy.  
 
Energy posts included in the specific energy use corresponding to required 
limit values in national regulation: 
 
• Heating  
• Cooling 
• Ventilation 
• Lighting 
• Household energy 
• Domestic hot water not included in the requirement  
 
The Finnish regulation includes two levels of requirements regarding the heat 
transfer coefficient. Both are applied on specific building elements with a 
variation due to level of heating, but in one case it corresponds to a general 
requirement and in the other case it is related to reference values used in 
calculation. The required air tightness (q50) of the building envelope follows 
the same principle. There is on general requirement; 4 m3/ (h· m2), and one 
reference value used in calculation; 2 m3/ (h·m2). Both values correspond to a 
pressure difference of 50 Pa.   
 
The ventilation requirement in buildings includes both a general requirement 
for domestic buildings; 0.35 l/ (s·m2) and a reduced value for non- domestic 
buildings; 0.15 l/ (s· m2) when it is unoccupied. If mechanical supply- and 
exhaust- or only exhaust ventilation system is used there are required limit 
values regarding the SFP value. Heat recovery is not required but if it is not 
used it have to be compensated by other measures.   
 
5.3.4 Estonia  
 
The Estonian building regulation, RT I 2009, states the specific energy 
requirement for specific building types with regard to the use of the building. 
The related area includes all heated floors limited by the inside of the building 
envelope. Related temperature depends on what the building is used for. 
Estonian energy requirements are based on the level of primary energy.  
 
Energy posts included in the specific energy use corresponding to required 
limit values in national regulation: 
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• Heating  
• Cooling 
• Ventilation 
• Domestic hot water 
• Electric energy  
 
The regulation presents a general requirement regarding the heat transfer 
coefficient for the enclosing building envelope. The average air leakage ratio 
(q50) is specified as a general requirement corresponding to 1 m3/ (h·m2), at a 
pressure difference of 50 Pa, applied in the building envelope. The energy 
calculation utilizes reference values if the air leakage is not measured or 
proven.   
 
Estonian standard presents a guidelines value corresponding to 0.5 ach 
regarding the ventilation rate in residential buildings. The energy calculation 
utilizes reference values corresponding to 0.42 l/ (s· m2) in residential 
buildings and 2.0 l/ (s· m2) in offices and work rooms. The regulation doesn’t 
state any general requirement regarding the SFP value or heat recovery but 
presents guideline values used in the simplified calculation.  
 
5.3.5 Poland  
 
Technical required limit values for buildings are presented in Ordinance on 
Technical requirements to be fulfilled by buildings and their localization. 
 
The ordinance presents specific energy requirements depending on what is 
included in the energy use. EPH+W- includes heating, ventilation and hot water, 
EPHC+W- includes heating, cooling, ventilation and hot water and EPHC+W+L- 
includes heating, cooling, ventilation and hot water in public utility- and 
industrial buildings. The mentioned values are calculated differently and 
corresponding related areas are defined in 4.1.5.1. The energy use is based on 
the level of primary energy.  
 
Energy posts included in the specific energy use corresponding to required 
limit values in national regulation: 
 
• Heating  
• Cooling 
• Ventilation 
• Domestic hot water 
• Lightning- in other buildings then residential and domestic  
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• Household energy is not included in the energy requirement  
The heat transfer coefficient is presented with regard to the type of building 
and the specific requirements are applied on given building elements. The air 
tightness limit values (n50, at pressure difference of 50 Pa) are 
recommendations and varies depending on what kind of ventilation system is 
used. When natural ventilation is used the air tightness recommended to n50 ≤ 
3 h-1 whereas when mechanical ventilation is used the value corresponds to n50 
≤ 1.5 h-1.  
 
The ventilation requirements are adjusted to mechanical exhaust air flow and 
applied on given spaces in the building. No general air flow rate is presented; 
instead there are air flow rates with regard to specific spaces.  
The required SFP values depend on whether it is supply ventilation or exhaust 
ventilation and how the system is designed. Heat recovery is not required 
generally but if the air flow rate in the ventilation system is greater than 2000 
m3/ h heat recovery (efficiency ≥ 50 %) is recommended.   
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6 Discussion 
This report has been deliberately limited to five countries with regard to 
several similarities, such as geographical location and the membership in 
European Union. From the beginning of this project it was thought that the 
report should include more countries, for example USA and Canada, but due 
to the extent of the amount regulated limit values and the difficulty in finding 
all the necessary information it was determined to limit the amount of 
countries. Russia was also included but the amount of obtained information 
was considered too little (given the extent of the country) so it did not meet 
demands as a source. It have would be very interesting to narrow it down to 
only one country such as USA or Russia.  
  
The result of this study is that regulated energy performance of buildings is 
different between the countries but there are both similarities and differences 
among regulations, requirements and limit values. 
 
Due to The EPBD, common measures have been transposed in the national 
regulations. Every country is now required take following steps: 
 
• Apply minimum requirements regarding energy performance on new 
and existing buildings. 
• Ensure certification on their energy performance. 
• Making inspections of boilers and air conditioning systems in buildings.  
  
Although this is the case, it is not possible to generalize among the countries. 
“Minimum requirements” is a relative term defined for each country. The wide 
spread among required limit values, requirements and other legislative 
conditions makes every national regulation unique. Measures and technical 
solutions have to be adjusted to the prevailing condition constituted by the 
framework of the current regulation as well as the other way around. But there 
are similarities among the requirements which can be useful in developing 
technical solutions, intended for international use.  
 
The importance of good indoor climate cannot be underestimated. There will 
most likely be some users who are dissatisfied with the indoor climate, in 
particular the experience of the thermal comfort. Maintaining a satisfying 
indoor climate (in standard buildings) requires, among other things, technical 
solutions for heating and ventilation, which in turn demands energy. And the 
regulated allowed amount of supplied energy to buildings varies between 
different building types and among the countries. It can even be differently 
defined (primary or end energy; final energy is only used when the net energy 
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demand is calculated), but all the countries uses the same unit to quantify the 
general limit values for specific energy use in buildings; kWh/ (m2· year).  
 
Since the 70’s the average energy use for heating have been significantly 
lowered while the electrical energy use have increased. One contributing 
factor is that more buildings uses electrical energy for heating, another one is 
the increase of amount of electrical appliances in homes and buildings in 
general (both nationally and internationality). 
 
There is a balance between satisfying indoor climate and energy use that have 
to be found. In order to meet a satisfactory indoor climate, energy using 
systems are required. This call for an accurate evaluation of use of the 
building, geographical location and position, surrounding climate and lifetime, 
all have to be examined. In theory, a building should be able take as much 
advantage of the naturally offered assets as possible. But due to practical and 
economical aspects of it, this can be hard.  
 
The regulated specific energy use in buildings may be country specific, but the 
impact of energy use on is global. The environmental consequences are not 
aware of any borders between countries. Comparing limit values and 
requirements is a very complex matter. Politics, economy, climate and user 
habits are among other things key factors in detailed evaluation of energy use 
in buildings. Working towards a common goal and shearing the same vision 
(Kyoto protocol and The EPBD etc.) makes it more possible to ensure a 
sustainable development in the future.  
 
All of the national regulations are adjusted to the expertise within the country 
but also to international guidelines and standards. The regulatory framework is 
continuously revised to be adjusted to existing knowledge, resulting in a new 
updated version of the regulations. Still, there are many aspects that have to be 
taken into account before necessary measures can be realized. It has already 
been mentioned, but politics, economics and user habits are key factors in the 
regulation of energy use in buildings. 
 
The energy performance in buildings has improved, due to technical 
development. However due to wider spread of knowledge among engineers 
and builders and a continued development in technical solutions, even more 
progress is to be expected. As long as it is not economically justified to build 
more energy efficient buildings, it will take time to implement energy efficient 
buildings as a standard.  
 
The industry and society needs to find ways to make energy efficient buildings 
more a reality than a concept. There are both technical and economic aspects 
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that have to be taken into account, but if different fields of area with the 
appropriate expertise are working together, measures and ways can be 
reached. A vision for the future should be the industrialization of energy 
efficient buildings. In reality this corresponds to a standard building that has 
minimal impact on energy use and the environment. And concepts like low 
energy, passive and zero energy houses shows that progress in the subject of 
energy performance have been made. The question is now, how to make 
energy efficient buildings a common standard and not only vision of the 
future?   
 
An interesting case would be to see the impact of introducing requirements on 
primary, end and final energy. This would mean that every step of the energy 
path to the building is regulated with limit values and able to be verified. Or at 
least introduce regulated requirements on the level of primary and end energy. 
Just to see if such a measure could result in an identification of weak links. 
 
In June 20, 2012, the UN conference on sustainability and the environment 
(called Rio + 20) was held in Rio de Janerio, Brazil. The aim of the 
conference was to discuss how poverty reduction can go hand in hand with a 
green and sustainable world economy. Before the conference two Swedish 
professors, Christian Azar (energy and environment professor at Chalmers in 
Gothenburg, Sweden) and Thomas Sterner (chief economist at Environmental 
Defence Fund) wrote an article in the New York Times about this specific 
event. The following text is a short piece taken from the article:  
 
“In absolute terms the fossil fuels are increasing faster than renewable and 
since the first meeting twenty years ago the carbon dioxide emissions have 
increased by 50 %. But at the same time, the solar and wind energy is 
developing in a much a faster rate than previously thought would happen. It is 
not easy to destroy the world’s dependence on fossil fuels, but it is possible.” 
 
At the same time Greenpeace noted that only 7 of 287 paragraphs from the 
latest meeting protocol contain the words “we commit ourselves”.  
 
I’m 27 years old with a major social network (both national and international) 
and during the writing of this thesis I have realized that the knowledge of 
energy (which is such an important part of our everyday life!) is low among 
common people. There are most certainly several reasons for this, but it would 
be interesting to see what would happen if people with the right knowledge 
would find better ways to reach out to common people.  Because there is no 
doubt that the knowledge of energy and the impact on the environment has to 
increase among humans. Unfortunately I have my doubts regarding the 
directive set by the EU. This realization is not only relating to energy use in 
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building but for energy use generally. I don’t think that mankind is willing to 
give up a comfortable living standard and there are also a lot of humans 
working towards a more comfortable standard of living. But at the same time I 
believe that the member states of European Union are able to be indicative in 
energy management.   
 
And during my work I could confirm my doubts with an article from the 
Swedish magazine Bygginfo (July- September issue from 2012) that presents 
an evaluation of the current development showing that only 17 % of the EU 
climate and energy objectives will be reached.  
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7 Conclusion 
Finland and Estonia are the only countries that include electrical energy for 
household appliances in their energy requirement, whereas Finland is the only 
country not including the domestic hot water in the specific energy use.  
 
Sweden and Denmark base their energy requirement on the level of end 
energy while Finland, Estonia and Poland base their on primary energy.  
 
Sweden is the only country that doesn’t have a limit value regarding the air 
tightness of the building envelope as well as the only country that sets 
requirements on the installed electricity output (Pmax) for buildings with 
electrical heating  
 
Denmark and Finland are the only countries that require heat recovery and 
corresponding limit values.   
 
All of the countries have generalized requirements for air flow rates in 
different buildings and SFP- demands according to following table: 
 
• Sweden: Recommended values with respect to ventilation system 
• Denmark: Required values with respect to ventilation system 
• Finland: Required values with respect to ventilation system 
• Estonia: Not taken into account; only guideline value used in simplified 
calculation 
• Poland: Required values with respect to ventilation system.  
 
This study involves five adjacent countries (northern parts of Europe) with 
relatively similar climate. The conclusion corresponding to the wide spread of 
required limit values and variation of requirements would most likely be 
proportionally greater if the study would include more countries with a larger 
geographical distribution.  
 
 
A direct cross country comparison is prevented by national differences in: 
 
• Calculation methods 
• System boundaries between demand and heat supply 
• Related areas for specific energy use  
• Energy level (primary, end, final) 
• Climate zones 
• Using habits 
• Definitions  
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• Politics and economy if it comes to social perspectives 
• Utilized source of energy   
 
 
There are even more differences depending on which perspective is 
considered. But if all input parameters are defined and familiar the comparison 
of requirements and limit values can be carried out.  
 
It would also be beneficial with more uniform requirements that take into 
account the quality of the indoor climate in an appropriate way. And even if 
the outdoor climate varies between the countries which correspond to the 
differences in regulated limit values, the framework could share the same 
principle.  
 
The current situation is that the energy requirements don’t meet the 
sustainable development due to the fact that buildings stand for 40 % of the 
global energy use. And in connection with increased use of fossil fuel it can be 
concluded that the established energy requirements must constantly be revised 
and improved.  
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Future work  
 
• A compilation of all European regulations and corresponding 
requirements in one single database: All national regulations and legal 
framework are compiled in one place, both in their language and 
translated into English as well as to the language of the reader’s choice.  
 
• Industrialize the building of energy efficient buildings. What needs to 
be done?  
 
• A comprehensive advertising campaign (on an international level 
transposed on a national level) on how the population (on a individual 
level) in specific countries can reduce the general energy use on their 
own without affecting their standard of living.  
 
• An analysis on the impact of different levels of regulations, nationally 
and internationally, on the life cycle economics and sustainability to 
address the foundation of optimal building, now and in the future.  
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